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F HE uſe of Trigonometry is jo great in all 
_ the parts of the mathematics, that he mu 
Dave made a very little progreſs therein, who 
is not ſenſible of it. Its helþ is called in upon every 
oecaſion, and its great ſervice is clearly apparent 
in calculations * all ſorts, both upon the earth, 
upon the ſeas, and in the heavens. By this, the 
diſtances of objects upon the earth may be cer- 
tainly known, i they can but be ſeen ; though we 
cannot come near to meaſure them: likewiſe the geo- 
graphical diſtances of places on the earth ; and ther 
ſeveral poſitions to one another. Navigation depends 
entirely upon it. Surveying and dialling owe their 
greateſt exattneſs to it. It is of ſingular ſervice 
in military affairs : and Mars, without this, 
might live peaceably at home. Upon the wings of 
Trigonometry (as Plato ſays), we mount up from 
the earth to the heavens, meaſure the diſtances 
of all the flars, and range them in their proper 
order. And without it Urania's ſons may throw 
aſide their inſtruments, their books and tables; 
or rather, without this, they would never have had 
ſuch thing; and conſequently mankind had re- 
mained utterly ignorant of this moſt beautiful ſyſ- 
tem of the world. In ſhort, the art of Trigo- 
nometry is of ſuch univerſal uſe and extent, that 
it would be an endleſs taſk to enumerate all the va- 
rious purpoſes to which it is ſubſervient ; and the 
moſt important branches of knowledge would be loſt 
and uſeleſs if ve wanted it. 
4 2 This 


PREFACE. 

This makes me wonder that no body has given us 
an entire ſyſtem of this art; which ſhall contain 
all the principles, as well as the rules of © practice. 
Inſtead of that, moft authors content themſelves with 
little more than explaining the common caſes of ſclu- 
ing triangles, and fill up their books with heaps of 
examples, to fhew the uſe and application thereof : 
whilft they dip very little into the theory, and leave 
the principles thereof very much in the dark. 

In this treatiſe T bave ventured to lay down the 
hole both theory and practice; and to take in 
all things of any conſequence that any way belong 
to the fſubjeft. And here I account all theſe pro- 
perties of triangles or other figures that have any 
relation to the meaſuring their angles by degrees, 
or by fines, and tangents, &c. to wa to Tri- 


gonometry, as their proper ſubjeft ; referring 


their other properties to Geometry, which have no 
ſuch regard to the meaſures of their angles. 
In purſuance of this defign, I haven the firſt book 


laid down in a few propofitions, the relations of 
fines, cofines, &c. of arches ; hhewiſe of the double 


arches, and of the ſums and differences of arches. 
Among which there are a few propoſitions, ſo exten- 


ive and general, as to comprehend a great number of 


particular, propoſitions, evident only by inſpection. 
Then 1 have given the method of calculating 
natural and artificial fines, tangents, Cc. of any 


arch : and from thence thoſe of their multiple 


arches. And here. I have been obliged to have re- 
courſe to the method of. fluxions, and the method 
of increments ; bete being no other poſſible wway 
to ect it. Which if any of my readers happen not 
to underſtand, - they. may paſs by the anveſtiga- 
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PREFACE. a 
tions, and male equal 10e of the concluſions, never- 
thekſs. . But for further, Kue fee my Me- 
thei) of Increments. - 

Wen you have'a few wen propoſitions con- 
cerning angular ſections, inſcription of polygons, 
ard the properties of · chords inſcribed in a circle. 

In the ſecondbook you have plain N arreath 
*F# with the ſolution of all the caſes, ſeveral way 


= Right-angled. triangles are reſolved Saen, ; 


Hgarithmically, and algebraically ; and oblique ones 
7X ogaritbmically and algebrateally. By the firſt me- 
od all the caſes of right-angled triangles are re- 
. = /obved by common arithmetic, without any. books or 
7 *F tables whatever. And this comes very near the 
= truth, and is 2 exact for common uſes: 
a ndis no further burthenſame to the memory, than 


RE 


7 
g gerting by heart two or three proportions, with cer- 
0 * tain fixed numbers; end the 47. I. Euclid. Aud 
* the ſame way may oblique triangles be refiued, by. 
þ * 4etting fall a perpendicular. 
ff In ache third book you have all that is material 
e in the doctrine of the ſphere ; likewiſe tbe pro- 
J.perties of ſpherical trian arr and the principles 
- „ ſpherical Trigonometry; in which are ſome 
„ XF compound or general propofitions, including ſeveral 
= particular ones. Among theſe there are fome that 
gs [ have taken the liberty to demonſtrate algebrat- 
y #3 cally, to guud @ more prolix method of demon- 
e EAration. Then follows the ſolution of all the 


bo caſes of ſpherical triangles ; in oblique ones both 
4 bgarithmically and algebraically. 

75 In the firſt ſection of the firſt book, 1 1 in- 
of ferted ſeveral ſcholia here and there: the uſe of 
2— which to Algebraiſts, will be tos evident to be fur- 


3 ther 


Trigonometry to any part of mathematics : that 


cially as all authors abound in theſe things. 


vered the theory of Trigonometry, with all the practicoaçß ! 


FREMFMACE 

ther in/fled on. And for the ſame reaſon it was; 
that I inſerted the ſolution of the caſes algebraically. 
All theſe things being laid down here in this 
book, in the ſhorteſt manner poſſible ; I think J 
may venture to entitle.if The Elements of Trigos 
nometry. I won ſay that ] have:quite exhauſted 
the ſubjeft, but I am of opinion that I have omit- 
ted little or nothing of . any conſequence. IT, 


I think it needleſs to ſhew the application of 
being very eaſy. for the reader to do himſelf; eſpe- 


F what I have done meet with general appro- 
bation, I have my end; if not, I can only ſay, 
In magnis voluiſſe ſat eſt. 
1 W. Emerſon. 9 
P. 8. In the firſt edition of this brok, having deli- 1 | 


rules and canons for calculation; I thrught it ſufficient 
to anſwer all the purpoſes that could be defired. But now . 
Finding that a ſet of tables was very much wanted, of 
rather abſolutely neceſſary, for putting theſe precepts into 
practice; therefore, to make the treatiſe univerſally uſe- 
ful, T have, in this ſecond edition, inſerted a table of 
natural ſines and tangents, and a table of logarithmic 
fines and tangents, and alſo a table of logarithms, all 
extremely correct. And that nothing may be wanting 
even to the loweſt claſs of readers, I have given the ſo- % 
lutions of all the caſes of triangles in numbers. I haue 
alſo made many alterations and additions in ſeveral parts 

of the book, and have added ſeveral propoſitions inn 
ſpherics, which I have put at the end of the laſt ſeftion; 
becauſe they could not well be demonſt rated, without the 
propoſitions in that ſection; all- which now makes the 
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 Charadters uſed in this book. 


+ Addition. Bing 

— Subtraction, of the following quantity. 
* Multiplied by. 

= Equal to. 

+ Perpendicular to. 

| Parallel to. 

2 Proportion. 

> Greater than. 


T Leſſer than. 


Z. Angle. 
The difference: 


S8. fine; col. coſine; P. tangent ; cot. cotangent ; 


ſec. ſecant ; coſec. coſecant ; verſ. verſed ſine ; 
ſup. ſupplement ; ſeg. ſegments ; diff. difference. 
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Nat. tan. 41® 5', read 8435. 
Tab. nat. fines, 24 deg. at the bottom, right-hand ; read 
114, (inftead of: 141.) | 
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TRIGONOMETRY. 


DEFINITIONS. 


N arch of a circle is any part of its circum- FIG, 
ference, as AB. A quarter of the circum- 1; 
1 ference is called a quadrant, as AD; and 
the half a ſemi- circle, as A Dl. 
2. The radius is a line drawn from the center to 
the circumference, as CA. | 
. The complement of an arch is what it wants of 
a quadrant ; BD is the complement of AB. 
4. The ſupplement is what it wants of a ſemicir- 
cle, as BI is the ſupplement of AB. 
Cor. 1. The difference of two arches is = di He- 
rence of their ſupplements. 
Cor. 2. The complement of half an arch is equal 
to half the ſupplement of the whole arch. For 25 
Q be a quadrant and A an arch; then Q-. 
the com of half the arch, and 2Q — A; is 


Ps 0 
* 2 
"£0 N 


it 3 the ſupplement of the whole, and Q—+ A is half 

e 3 the ſupplement of the whole. 

CC, Cor. 3. The difference of an arch and its cds. 
ment is equal to the complement of twice the arch. 

8 A Q—A is the difference of the arch and its com- 
plement, and 2A Q is the complement of twice 

5 the arch, but A Q- A= 2A Q. 
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The cord or ſubtenſe of an arch AB, is a 
right line AB draw between the extreme points of 
the arch. 

6. The ine (or right ſine) of an aich AB, is a 
right line BF drawn trom one end of the arch per- 
pendicular to the diameter paſſing thro' the other 
end of it. 

Cor. The fine of an arch is half the cord of the 
double arch. 

7. The ceſine of an arch is the diſtance between 
the center and the ſine, as CF. 


8. The verſed fine of an arch AB, is the part of 


the diameter, between the beginning of the arch 
and the ſine, as AF. | 
Cor. The verſed fine + coſine = radius. 
. The converſed fine is the line DE, between the 


end of the — AD, and BE perpendicular 


to DC. 


10. The tangent of an arch BA is the line AG 
drawn from one end A of the arch perpendicular to 


the diameter, till it cuts the line CBG drawn thro* 


the other end of the arch. 


11. The cotangent of an arch AB is the line DH 


drawn perpendicular to DC at the end of the qua- 
drant AD, till it meet the line CBH drawn thro' 
the top of the arch AB. 

12. The ſemitangent of an arch AB, is the line 
KC intercepted between the center and the line IK 
paſling thro* the end B of the arch. 


Cor. The ſemitangent of an arch is = tanpent of half 


the arch. For if AT=TB, then LACT=LAIB. 
AN CK=AR. 
The ſecant of an arch AB is the line CG 
1 from the center of the circle, through the top 
of the arch AB, till it meets the tangent AG. 
14. The coſecant of an arch AB'is the line CH, 


drawn from the center, through the end B of the 


arch, till it meets the cotangent DH in H, 
e 6 Cor. 


- as a % G 1 pray 3 1 


© as 


4 ef TRIGONOMETRY. 3 
a Cor. 1. Hence the coſine, cotangent, coſecant, to- FI Gy 


of verſed fine of an arch, is equal to the fine, tangent, Ts 
1 fecant, verſed fine, of its complement reſpefively. . 

a2 For the ſine EB of the arch DB (the complement 

er- of AB) is = CF, the coſine of AB. Alfo DH, the 

er Ccotangent of AB, is the tangent of its complement 


DB. Alfo CH, the coſecant of AB = ſecant of 
tbe its complement DB. And laſtly DE, the coverſed 

* Afſine of AB, is the verſed ſine of its complement 
een DB. I, | 3 

Cor. 2. A fine, tangent and ſecant, coſine, cotan- 

of gent, coſecant, and coverſed ſine, are common to two 
ren * arches which are the ſupplements of each other, For 
3 theſe lines belong as well to the arch IB, as to 
8 AB. 

15. A degree is the 360 part of the circumference 
of every circle; and therefore a ſemicircle contains 
180 degrees, and a quadrant go*. Alſo the 60" 
part of a degree is called a minute, the 60" part of 
a minute a ſecond, &c. | 

16. An angle ACB is the inclination of two lines 

AC, CB; and the meaſure of that angle is the 
degrees in the arch AB. 

Note, The middle letter ſtands at the angle. 


SCHOLIUM. 


Tho? the coſine, tangent, cotangent and ſecant 
are common to two arches which are the ſupplements 
to each other; yet in an arch greater than a qua- 
drant, theſe lines are truly negative, and muſt be ſo 
eſteemed, becauſe they are drawn the contrary way 
to thoſe in an arch leſs than a quadrant. And there- 

fore the ſine, coverſed ſine, and coſecant, are always 
affirmative in all arches leſs than a ſemicircle, but 
negative in greater arches. And in general, the ſines 
of all arches in the firſt and ſecond quadrants are 
affirmative, in the third and fourth negative. I he 
coſines in the firſt and fourth quadrants are affirma- 

| B 2 tive, 
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tive, 1n the ſecond and third negative. The tangents 
in the firſt and third quadrants are affirmative, in 
the ſecond and fourth negative. The cotangents in 
the firſt and third are affirmative, in the ſecond and 
fourth negative. The ſecants in the firſt and fourth 
are affirmative, in the ſecond and third negative. 
The coſecants in the firſt and ſecond, are affirmative, 
in the third and fourth are negative. All verſed fines 
are affirmative : moreover, fines, tangents, &c. of 
negative arches are contrary in their ſigns to thoſe 
of affirmative arches. 


I. 


The properties of fines, tangents, ſecants, &c. o 


arches; the calculation of them, both natural, 


and artifici al; and alſo thoſe of multiple arches ; ; 
angular ſections, Cc. 


ER CT 
7 he relation of the fines, tangents and ſecants of 


der 


FEOP. 


In any arch, theſe are reſpedtively Sroper onal. 
A Radius : Sine Co ſine 3 
1 Secant Tangent: Radius 52 
3 Coſecant : Radius : Cotangent. 


17: E meaning of the propoſition is, that any four 
quantities lying in form of a rectangle are pro- 
1 As thus; Rad : Sine: : Secant : Tangent. 
Or Rad: Coſine: : Secant : Radius. Or 7. angent : Ra- 
| dius : : Radius : Cotangent, Or Cotangent : Co- 
17 ine : : Coſecant : Radius. And ſo of others. The 
2 fame is to be underſtood of the following propoſi- 
1 tions. Likewiſe if you have ſeveral quantities placed 
thus, A: B: C:: D: E: F; the meaning is, that 
A: B:: D: E, „ F, or B: C:: E: 
F, &c. or laſtiy, f A: B:: C: D:: E: F, &c. it 


CC: D:: E: F; and lo of others. 

For in the ſimilar triangles BFC, GAC, CDH; 
BC: BF: CF: : GC: GA: AC:: CH : CD : DH. 
3 9. E.D. 
Cor. 1, Baker 1 fine ſquare , coſine 
are = = ſecant ſquare — tangent ſquare = coſecant 


OK 3 ſquare 


BR ſignifies, macA :8B::C:D,o A:B::EF; of 


FIG. 


6 


1. 


— — TEN 


FIG. ſſuare — cotangent ſquare, 
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For the triangles BFC, 
GAC, CDH are right angled. 


Cor. 2. Radius ſquare = tangent X cotangent = 
coſine X ſecant = = ſine x coſecant. 


Cor. 3. In any arches, the ſine is as the coſine * 
tangent, or as tangent divided by ſecant, or as coſine 
divided by colaugent, or reciprocally as the coſecant. 


Cor. 4. Tangent is as the fine X ſecant, or as 
ſine ne ſecant 
644 

25 ne? coſecant 


Cor. 5. Secant is as tangent X coſecant, 


tangent coſecant 
ay a on or reciprocally as the coſine. 


cotangen 
Cor. 6. Co/ine is reciprocally as the ſecant, cotangent re- 


„ Or rectprocally as the cotangent. 


or As 


ciprocally as the tangent, coſecant reciprocally as the ſine. 


Cor. 7. The ſum of the ſquares of the fine and verſed 
fine of an arch = ſquare of the cord of that arch = 
4 times the ſquare of the fine of half the arch, F or 
AB=2AL, and the triangle ABF is right angled. 


Cor. 8. The cord of an arch is a mean proportional 
between the verſed ſine and diameter. For AF, AB, 


AI are continually proportional. 


SCHOLIU M. 
Let A —any arch. f tangent. s = coſecant. 
r = radius, 1 cotangent. v verſed ſine. 
3 == He, Fein Y = ver Liuph 
e=coline. Then 
J. 5 — 
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The coverſed ſine is eaſily found expreſſed by any of the 
reſt, by only ſubtrafiing the fine from radius. 


PROP. IL 
In any arch theſe lines are reſpectively proportional, 


Radius Sine of an arch: Cofine arch : : 
2 Sine arch ' ©: Fer}. 2 arch : Sine 2 art» +: 
2 Cofine arch : Sine 2 arch : Verſ. ſup. 2 arch. 


For the triangles CAL, BAF, IBF are ſimilar, 
and IB = 2CL, therefore CA : AL : CL : : BA: 
AF BF-;: 1B BF 3 IF; 


Cor. 1. From hence and Prop. I. it 1s evident, 
that theſe are reſpectively proportional. 


Radius : Sine of an arch: Cofine arch : 
Secant arch : Tangent arch : Radius 1 
Coſecant arch : Radius : Cotangent arch : 
2 Sine arch : Verſ. 2 arch : Cine 2arch : 


Sine 2 arch Verſ. ſup. 2 arch. 


Cor. 2. In any arch, Dad's de = verſed fine of 


radius 


the double arch, that is, = = verſ. 2A. See Schol. 
to Prop. I. 


2 fine x coſine 
radius 


Cor. 3. In any arch, 


= fine of the 
double arch, _ = 8. 2A, 


2 coſine ſquare — radius ſquare 

radius | 

= cofine of the double arch. For coſ. 2A = r — 
255 Tr —25 2c xe 

verſ. 2A =7 —— = = — 

| | * * if 


Cor. 4. In any arch, 


Cor. 


Ws 


I. Sect. I. of TRIGONOMETRY. 


he | 2 radius ſquare 
Cor. 5. In any arch, cotangent — tangent © 
no, twice the arch. For col. : fine: : rad. : tangent; 
b 8 2cct - (e a 2CS 5 4 
that is, by Cor. 4, 3. . 
2 
= ell = (by Schol. Pr. I.) = 0 5 
T 
. $ Cor. 6. In any arch, 2. cotangent — + tangent = 
* Ccotangent of the double arch. This follows from 
ar, Cor. 5. becauſe radius ſquare divided by the tangent 
\ : is = cotangent. 
ft XX radius 
Cor. 7. In any arch, ſecant X rad! = ſecant of 
at, 2 coſine — ſecant 


al | : 
the Jouble arch. For ra = — = = ſecant ; that, is 


: rr 
x by Cor. 4. _ = — — = (by Sch. Pr. I.) 
” e 
: 2 = ſecant of 2 arch. 
. 
of Cor. 8. In any arch, on nf coſecant of 
2 radius 
ol. the double arch. For by Cor. 1. of this Prop. 
2rs a are 
== =. 2 arch, and (by Sch. Pr. I) 2 fie — 
* = = coſecant; that is, 4 4 { , becauſe — _ = o, by 
denol. Pr. 1. 
1 9. In any arch, 8 fine ſquare X coſine ſquare 5 
radius cube 
— verſed ſine of the quadruple arch. For, by Cor. 3. 
2 
15 + 8. 2A, and by Cer, 2. er = verſed fine 


of twice 2A, 


Or. * Cor a 


9 


= tangent FIG. 


1. 


> 
=" = 3 
2 — . — — 


— rr 


| 
' 
| 


—— 


FIG. 
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Cor. 10. Hence alſo, the verſed fines of two arches 
are as the ſquares of the fines of their half arches. 


Cor. 11. The fines of two arches are as the rect- 


angles of the ſine and coſine of their half arches, 


Cor. 12. The coſecants of two arches are as the 


 veftangles of the ſecant and coſecant of their half 


arches. 


Cor. 1 3. 7 he verſed fine of the ſup. of an b 


r radius :: fine ſquare: ſine * of 2 the arch. 


For verl. ſup. 2A : col. A: 1 S. zA : 8. A. 
And 2 cot. A: rad. :: S. a :S. A. whence 
dy multiplying, verſ. ſup. 2A: zrad. :: 82. 2A: 82. A. 


Cor. 14. Vbat has here been demonſtrated of the 


relation of fines and coſines to one another, holds 
equally true, in reſpect of the cords of arches, and 
their ſupplements; putting the diameter inſtead of 


radius. 


Cor. 15. Hence alſo it follows from Cor. 6. that 
the difference between the tangent and cotangent of an 
arch = twice the tangent of the difference between 
that arch and its complement. 

For the difference between an arch and its com- 


plement, is equal to the complement of twice that 
arch. Hence alſo 


Cor. 16. Let A be any arch leſs than 45" then 


tangent of 45+A'= tangent of 45 -A +2 fan- 


gents gents of 2A. For 2A is the difference of the arches 
45+A and-45—A. 
SCHOLIUM, 


Hence alſo the ſines, coſines, &c. of the double 
arches may be expreſſed more univerſally thus, (ſee 


Sch. Prop. I.) 


2 | | | | 


=; 
LS 
65 
Fl 

MA 

v7 

4» 

7% 
2. 
„„ 
IT 
1 
588 
XL 
> 
0 
. ©. 399 
* 3 
28 
9 
+ * * 
HON 
ce 
BN 
7 
25 : 
: 0 
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26% 255 2c 2rs_2rc 2rrt 2 rr 


— www a= LR 


I. Fs 1 e 7 7 rar x 


5 ine of 2 arch 
—— — 
rr + TTz=00 — 


II. / 
e * et 
eee, are ſſ — 2 1 0 ee eee. 2 7 
rr = Sa; i 5 
= coſine of 2 arch, | 


2rrt 1 2 1c 217 


— — ——— — — 


III. 
= tangent of 2 arch. 


| IAG TT -r t Tuwf From?) ss 2 (= rr 


8 A 2 c 
= in of 2 arch. 


11 
FIG. 


r- it 1 —1 y- 2556 2c rr 7. 


3 nd a 


* 2rr—ſſ 20c— 2c - rr rr 268 -i 


1 1＋ Tr Trr o 
n ee 4 Se = ſccant of 2 arch. 


3 
vi. C A= A= = he 


VVV 


rr TT 00 - 
4 eo = coſecant of 2 arch, 
2.55 — Ke. 2vV — 20X 27—V 2rtt 
VII. —= — 


ED. a 2 
"CE. Pr 3 wy 8 
27 = verſed ſine of 2 arch. 


2XYY wm 255 ce Zry 2 r 2 r 
VIII = 


_ F 
r © rrit rr. t+7 


pr Od. r as 
— 


— 


12 


FIG. = 


* 
2 ; 
- 


The ELEMENTS Pock I. 


It — —— RE r—o]* 
ES ES SS a 
= verſ. ſup. 2 A. 

The coverſed fine may be expreſſed by any of the reſt, 
by ſubiratting the value of the ſine from radius. Alſo 


other values of each quantity may be inſerted by Sch. 
Prop. I. 


5 


Hence alſo, 


the arch. 
1 ID W/E = ESD n= 4 
* W — 27 — — 2 — .* 
2 the wh. 


— f—=r _ 333 
III. 3 F V 


= 1 fan. 2 the arch, 


IV. poſh = r/o = Aer V 


= +T= a + the arch. 


| 8 E £2 gs 
V; ry. 7 — FI - T+/ * = of 3 
ſec. the arch. | 


2r 
24 oY 


VI. rt === ro 
cſec. 2 2 the arch. 


p R O P. III. 


If three arches AF, AN, AP ge in arithmetic pro- 
greſhon, then theſe are reſpefively proportional. 


Radius 


e 


Radius 


Sect. I. of TRIGONOMETRY. 


S. mean arch : Cof. mean arch 


28. mean arch : Verſ. 2meanarch : S. 2 mean arch 


2 Coſ. mean arch: S. 2 mean arch : Verſ. ſup. 2 mean arch: : 
2 S. common diff. : Diff, coſ. extremes: Diff. ſin. extremes 


2 Cof. com. diff. : Sum. fin. extremes : Sum. coſ. extremes. 


Note, Diff. fines = S. greater arch — S. leſſer arch. 
Diff. cofines = coſ. leſſer — coſ. greater arch = 
Diff. verſed fines = verſ. greater — es leſſer 
arch, uni ver ſaliy. 


Draw PCM and PF and MF; and AD FP, 


and FS || AB, and CE, MS + AB; Then MS — 
PG + FH, and SF = CG + CH. And arch OM 
= PN = NF. Therefore MF || NC, and MF = 
2CR. Whence the triangles CAQ, DAK, BDK, 
PFI, FMS are ſimilar; and CA: AQ: CQ : :DA: 
AK {DX- ©: BUD: DE: k ÞbE:t PI; 2 
FM: MS: FS. | | 


Cor. 1. Since the mean = = ſum of the extremes, 
therefore in any two arches, 


Radius S. 2 Jam : Co. + ſum 
2.5.4 ſum : Perf. ſum : S. ſum 

2 Cop. = + ſum S. ſum = Perl. ſup. ſum 
28.2 + difference : Diff. coſines : Diff. fines 
2 C 9 * diff. : Sum fines : Sum cofines. 


Cor. 2. Let A, E be two arches, A the greater, 


E the leſſer, then 


2 Rad.: S. A. A | 852 
5 E : Cof. E Ce. A+ ATE: 8. A+E- E A>=K:; 
Co. E: S. TE +8. AE : Cof. X=E+ G.XTE 


This will appear by Cor. 1. 


then the arches will be A + E, and A —E. 
Cor, 


9 puting A = half the 
= ſum of 2 arches, and E = half their difference. For 


13 


:: FIG, 


2. 
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| FIG. Cor. 3. As + rad. : S. + ſum of two arches : : &. 

. 2. 2 difference : difference of their coſines, or of thei 
verſed fines. | 


| Cor. 4. Retiangle of radius and the difference of the 

verſed fines (or coſines) of two arches = twice the rett- 

= angle of the fine of half the ſum, and fine of half the 
| 


/ 


difference of theſe arches, ; 
= Cor. 5. If three arches AF, AN, AP are in arith- 

| = metic progreſſion; the retangle of the fine of the mean 

| 

| 

| 

| 


arch, and cofine of the common difference = reftangle of 
radius, and half the ſum of the fines of the extreme 
arches. And if three arches AF, AN, AP are in 
arithmetic progreſſion: reftangle of the cofine of the 


| mean arch, and cofine of the common difference = ref#- 
| angle of radius and half the ſum of the cofines of the 
| extremes. | 
| 
| 
| 


For by Cor. 1. CA x PGF FH = 2. CR x AQ 
=2AQ X CN — NR, whence 2AQ x NR = 
2AQ x CA—CA x PG F FH. And ANR 
| * AQ or CR xAQ = CA x . And if 
. EF, EN, EP be the arches, AQ, PG, FH are 


colines. 


PG, X radius = twice the fine of the mean arch x 
| | werſed fine of the common difference. For the ſecond 
| difference = 2 AQ — FH — PG. 
If Cor. 7. As radius: | = 
To twice the coſine of any.arch : : | 
| - _ $0 tbe ſine of n times that arch: _ 
| o Jum of the ſines of n — 1 anden +1 times that 
arch : : Fa = 
And ſo the coſine of n times that arch: 
To the ſum of the cofines fn — 1 and n+ 1 times 
that arch. Ss N 
For 


| 
| | ph 
| Cor. 6. The ſecond difference of the fines FH, AQ; 
| 


* 


OT 


Sekt. I. of TRIGONOMETRY. 15 


For if A be the arch, then 1 1. A, nA, n +1. A FIG. 


are in arithmetic progreſſion, and A the common 2 
difference. 


Cor. 8. Let A be e any arch leſs than 30˙, then ſine of © 
AX ; Tine of 30 — A =fmeof 30+ A. 


For the arches 30 — A, 30, and 30 ＋ A are in 
arithmetic progreſſion, and col. mean 30 = xv 3 X 
radius. And by this prop. rad. : col. 30: : 2 fine 


of A: S. 30+A — S. 30 — . 
Cor. __Cor.g. If A be any arch -b leſs than 30, then S. * 


30+A+S. 30—A=S. 95K. 


For the S. 30 the mean + rad. a r rad. and by this prop. 


rad. : 4 rad. :: 2 coſ. A: S. 39+ A+S8. . 
coſ. A. 


Cor. 10. If A be any arch Jeſs than 30, then 8. 
60 FA x 3 — S. 39+A=S. go—A. 

For if the arches be A, 60 -1- A, 120 + A, and 
radius x 44/3 S. 60 the the common difference. Then 
rad.: rad. Xx 3: :S. 8. 507 A: coſ. A — coſ. 12 EC 
= col. A + col. bo — A bo — A, that is, 1:4/3: 8. 6bo+ A 
8. 90 — A . S. 30 TA. 


Cor. 11. If A be am arch leſs than 45˙3 they S. 


Ax V½ ＋. 45 A =S. 45 TA. Forinthearches + 


45 — A, 45, 45 + A; FEI = coſ. the 


mean, 45. 


Cor. 12. 'Ta A be any arch arch leſs than 60 then S. 


A +8. 60—A = S. 60+A. For in the arches 
60 — A, 60, bo + A, the col. mean, bo* = 2 rad. 


Cor. 13. What is demonſtrated in this prop. and 
Cor, 2, 3, 5, 7, of fines and cofines, holds in m_ of 
arches, 


F 
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arches, and their ſupplements, puting diameter for 
radius. | | 


PRO P. IV. 
In any two arches, theſe are reſpecti vely proportional. 


XZ radius: S. 4 ſum * Cof. ; ſum : S. 4 diff. : Ceſ. Laif.: : 
8.2 ſum : Verſ. ſum: S. ſum : Diff. cof. : Sum fines :: 
C/. um: S. ſum : V.fup. ſum : Diff. fines : Sum of. :: 
F. 2 diff. : Diff. c: Diff. fines : Verſ. diff. : S. diff» :: 
Cof. diff. : Sum ſines: Sum coſ. : S. dif. : V. ſup. diff. 


Note, Diff. fines and coſines, is the ſame as in Pr. III. 


The 3 firſt perpendicular rows are evident from 
the laſt prop. and the firſt, fourth, and fifth terms 
in the 2 laſt perpendicular rows follow from Prop. II. 
and the remaining terms are filled up by the propor- 
tions in this very prop. thus, + rad. : S. 2 diff. : : 
S. ſum : diff. colines, which therefore will ſtand 

in the ſecond place of the fourth perpendicular co- 
lumn, as well as in the fourth place of the ſecond 
column, &c. e 

Hence ſeveral corollaries follow of their own ac- 

cord; as, | 1 : 


Cor. 1. As verſ. ſupl. ſum of 2 arches: diff. fines 
:: diff. fines : verſed ſine of their difference. 


Cor. 2, Sine of the ſum of 2 arches : ſum of their 


ines: : diſſe 


of the arches. 


Cor. 3. If three arches are in arithmetical progreſ- 
r | ; 
As the fine of one extreme: | | 
Sum of the fines of the mean arch, and common 
difference : : a 
So their difference (S. mean — S. com. diff.) 


To the fine of the other extreme, 1 
For 


ference of their fines : fine of the difference s 


1 


1-288 
= 
AY 


For let = mean arch, 4= com. difference, and 
then by Cor. 2. S. 9 5 8. N 3-7 m—S. d : 
S. m—4. 
Cor. 4. Let A be any arch; n, n any numbers, then 
As fine of m - 1. A: 
S. mA +8.nA: 
S. MA -. nA: | 
Sine of m+n. A. By this prop. hence 
Cor. 5. As the fine of an arch: 
Sum of the fines of the double and ſingle arch :: 


arch) : 
To ſine of the triple arch: 


Cor. 6. As the fine of an arch : 
Sum of the fines of triple and double: 
So their difference (S. triple — S. double ): 
To fine of the quintriple arch. c. 


Cor. 7. Let r = radius, s = fine of the arch 2A, 


then the fine of 45 + A = —.— and the fine of 


| 77127575 

45 — A V "ts 
For let a = $5.4 Frog ay e ee SA, Then, 
by this prop. as & ſum) r : cli ſines) a e:: 
(diff. fines) a — r: 5 the ſine. of the difference. 
Therefore, = 
1 aa — ee 
but r = aa + ee by Cor. 1. Prop. I. 
therefore r + rs = 24a 
and rr —7s5 = ee. 


Cor. 8. What has been demonſtrated in this prop. and 
firſt 6 collaries, concerning the relation of fines and 
coſines, holds equally true with reſpect to their cords; 
Puting the cord of the "4. ogg inſtead of 2 ine, 


Sc H0- 


and the diameter inſtead of, radius. 


So their differences (S. double arch — S. Angle : 


17 


Coſ. A x coſ. E = EL. 
Tan. A X tan. EK = = 
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Schal iu. 
Let there be two arches A, E, and let 
C S coſ. A E. c=col. A—E =, 
V = verſ. A+E. v=ver.A E. 


7 = le „„ 
M 


D col. ZA 2E. 4 S col. . 2A 2. Then 
8. A K 8. E 2 —2 2 — 2 = 


NN, Y V= Y = = == 


— C 


TAs 2 | 
S. Ax S. Ex coſ. A x coſ. E rer, 


Coſ. A x col. E x tan. A x tan. 4 ri, 


PROP, FT. 


In any two arches (AD, DE), the ſum of the rect. 
angles of the fine of one into the coſine of the other, is = 
rettangle of the radius, and the fine of the ſum of theſe 


arches. = | 
DEMONSTRATION. 


Draw NF || and NR + CA : then, becauſe the 
angles ENC, FNR are right, therefore ENF = 
CNR ; and therefore 'the triangles ENF, CNR 
and CDG are ſimilar ; wherefore CD: ''BG : ts: TN 


: NR = _— Fl. And CD : CG :: EN: 
- CGxEN 

EF = DS whence EI = _ = EF + Fi 
CGxXEN+DGXCN, 5 4&® D: 
ee Cor. 


Pg 


Set. 1. of TRIGONOMETRY. 1 
Cor. i. In any two arches (AD, DE), the res. FIG. 
i of their coſines — the redtangle of their ſines 3. 
= the reftangle of radius and the coſine of their * 

For by ſimilar triangles, CD : CG :: CN: 


n c: NG: (CN : NR _ 
CGxON—DGxEN 
2) + 


Cor, 4 75 be ſquare of the fine of the ſum of two 
arches is = the ſum of the ſquares of their fines + 
twice their reftangle, multiplied by the coſine of the ſum 
and divided by radius. 

For let the arches A + E = S, their fines a+e= 
and c the the coſine of S. Then by this prop. 5 = 
Wet eVra—as 


za ee , 2ae 
and qs = aa e eee 
Ae Tr + rr 
— —u—u 
rr — * —— Tromde 
r- aa x Vrr ce. But by Cor. 1.— 75 


3 | 2C 
—„ =. Therefore 5s aa + ee + —at. 


Cor. 3. Hence if A + E = 90, thenaa + ee= rx, 
1 E 60, then aa T ee + ae = rr. 
Tf A - DET HT Mon =Trr. 
If A E = 3o, then aa-+ ee + aeg =Frr. 


SCHOLIUM. 


This Prop. and Cor. 1. hold univerſally for al 


arches, puting negative coſines for arches greater 
chan a quadrant. 


o I. 


In two arches (AD, AE), the reftangle of the ſim 
of the e, and coſine of the . 21 — the rectangle of 
2 re 
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FIG. the fine of the leſſer and coſine of the greater is = rect- 


— B— eng 


2 —— — wN— 4 


AID Yup 

— —— wp — — — - 
— — — —ͤ—ũꝓ — 2 
— — — — — 


—— 
—— — — 


angle of radius and the fine of the wen o the 
arches. 


DEMONSTRATION, 


The triangles CDG, CBI, and EBN, are ſimi- 


lar; therefore CG: DG:: CI: BI = ae 
And CD CG : : EB or EI A= EN = 
CG xEI—CIxDG | 

CD : 


Cor. In any two arches (AD, AE), the refiangle 
of their fines + the rectangle of their coſines is = 
reftangle of the radius and the coſine of the difference 
of the arches. 


For BI = pe, and by ſimilar triangles CB 
_ = =. And COD: DG:: BE or EI — 
DG xCT . BN = DGN EI DG*xCI__ DGxEI 

:.CG-- rc 
CD* xCi- EG*xXC]-  DOGXEI —CB + 3 
CDxCG T TDxXCG = a 5 

DGXEI+CGxCl 
therefore Ur = CB - BN = CN. 


SCHOLIUM I. 


This prop. and its cor. hold univerſally for all 
arches, puting negative coſines for arches greater 
than a quadrant, 


SCHOLIUM II. 


From the foregoing propoſitions it follows, that if 
radius = 1. And 
S, C = ſine, and coſine of half the ſum of two 
arches. | 


8 e A DTT: 
-x a7 "ie Pf ĩͤ⸗- ES 2 3 3 r N " 7 
1 wn 2 . nk. SY, ve? Rk BF 3 rd wh 
x 0 EE: 4 FETT... EOS SHE ˙ ¹wm̃1 —ͤ5ÜO ! 
FLIRT TINSE 4; Pe a +} r n ere — 9 F 
6‚O„!! — Wn W In Ye. 0 CR 
0 bs x - YN OS Sp Wei . 


2 2 ²˙ TN 
O 

Ss 8 
n 


. Seat. I. of TRIGONOMETRY. 2 
„ „ = fine, and coſine of half their difference; F16. 


F then 3. 
Sc Cs = line of the greater. 
== Sc—C = line of the leſſer. 
C — 8, coline of the greater. 
Ce 8s S coſine of the leſſer. 
— Alſo 3 
If 2 I ſecant of the greater arch, z = ſecant of 
= the leſſer. 
2 Y = coſecant of the greater, y = conſecant of 
i the leſſer, 
_|Þ J 
bþ | Then 5 — 7. = ſecant of the ſum. 
= I ES 
ce | Nn coſecant of the ſum. 
= YyZ ; 
< : 55 7 25 = ſecant of the difference. 
3 3 = coſecant of the difference. 
— i . 
5 
_ PROF: II. 
= F three arches (AF, AN, AP), be in arithmetic 4. 
progreſſion, 
N. The ſum of the fines of the extreme arches : 
To their difference (S. greater — S. leſſer) :: 
As tang. mean arch: : 
To tang. common difference of the arches. _ 
all For drawing the lines as in the figure, then by 
ater ſimilar triangles, 2OB or PG + FH : 20D or PI 
: OB: OD :: OL: OF :: NM: NX. 
Cor. 1. In any two arches (AF, AP;) 
t As ſum of their fines : 
To their difference (S. greater — S. leſſer) : : 
FR Tang. Half their ſum : 
Tang. half their difference. 
3 7 For the mean arch A ſum of the extremes. 
? 


C 3 Cor. 
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Cor. 2. In any two arches (AF, AP), 

The ſum of their coſines: | 

Their diff. (coſ. leſſer — coſ. greater) :: 

As cotang, half their ſum: 

Tang. balf their difference. | 
For CH + CG or 2CB : CH — CG of 2DF :: 

CB: BH :; RO: OF :: N: NX. 


Cor. 3. In any two arches (AF, AP), as 


S. greater: S. leſſer :: T. 4 ſum + T. 4 diff.: T. 2 ſum 8 


— T. 4 diff. 

For by the demonſtration of this prop, PG + FH: 
PG — FH:: MN: NK. And by compoſition and 
diviſion, PG : FH : : QM : KM. 


Cor. 4. In any two arches (AN, NP ;) as 
| The ſum of their tangents : 5 
T heir diff. (tan. greater — tan. leſſer) : : 
Sine of their ſum : 
Sine of their difference. | 
Let AN be the greater, and make NF = NP, 
then by ſimilar triangles, QM : KM:: (PL: FL::) 


PG: FH, 


Cor. 5. In any two arches (AN, NP ;) as 
Tan. greater: tan. leſſer :: S. ſum + S. difference : 
S. ſm — F. difference. ; 

For let AN be the greater, and make NF = NP, 
then AP is the ſum, and AF is the difference 
of the arches ; and by Cor. 4. we have QM: KM 


:: PG : FH, And by compoſition and diviſion, 


WEE NM: EE or NQ PG 4 


FH : PG — FH. 
Cor. 6. Let A be any arch leſs than 45 ; then 
S. 45+A T / 4 + A: 
S. 45 ＋ A — ce. 45 ＋ A:: 
Radius: 
Tan, A. 
| This 


13 
2. 


This appears by this prop. putting AN = 45%, FIG 
and NF = NP = A. EE KM 


SCHOLIUM. 


The propoſitions here delivered hold univerſally, 
obſerving to take negative coſines and tangents for 
arches greater than a quadrant. 


n O P. VIII. 


In any two arches, AE, ED; LL 
. Radius ſquare — retiangle of their tangents : 
Radius ſquare : : 
Sum of their tangents : 
Tangent of the Sum of the arches, 


For by ſimilar triangles CB or CA — BA : CK 

or CF —KF: : CF: CA. Whence CA! — BAC 

IP, = CF* KFC, and KFC = CF* —CA* + BAC 
25) -Þ = FA* + BAC. Again, CB: BK: : CF: FA, 
and BK: DG:: KF: FD or FA, therefore ex equo 
CB; or CA — AB: DG:: CFK or FA* + BAC: 
AF“; therefore AC—AB x AF* = DG x FA* + 
DG x BAC. And AB + DG x AF* = AC x 
AF* — AB x DG, 9. E D. 


Cor. 1. Let T, t be the tangents; X, x, the co- 


Tr Tt NX rr 

4 ; 2 —— 

L ngents 4 two arches, then TI: 3 
tangent of the ſum of the arches. 5 

For let r = radius, + = cotangent of the ſum. 


Then AC E, and IB T DG x m7 = © x17 —A B 


COTS rr AB x DG __ ref. cot. — rr 
x DG, whence 7 = AB+DG © fan 


= co- 


This || Cs Cor. 


Sea. I. f TRIGONOMETRYo06 23 


24 


FIG. 


6. 
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Cor. 2. If one of the arches be 45 t tang. other 


1 
arch, then = * lang. ſum of the arches. 


Senor M. 


What belongs in general to the addition of tan- 
gents and cotangents, is delivered in this prop. and 


its cors. All 1 where the arches are greater than 


a quadrant will eaſily appear by puting negative tan 
gents and cotangents for theſe nn, - 


PROP. Ix. 


In any two arches AD, AE; as 
Radius ſquare + rectangle of their tangents : 
Radius ſquare : : 
Difference (or tangent greater — tangent er): 
Tangent of the difference of the arches. 


For you will find as in the laſt prop. CB: DG: 


CFK or FA* + BAC: FA-. E. D. 
Cor. 1. Let T, t be the tangents, X, x the cotan- 
| i 6, 5 rr 7 + X> Xx 

gents of two arches ; then ——— , pq TY = co- 


tangent of the difference of the cds 


This appears by putting — for the rangent of the 
difference. 


Cor. 5 If one of the pa be 45*, t = tangent of 
— 
the other, then = 2 tangent of their difference = 


tan. 455 — the other arch, when the other arch is leſſer 


; 7 3 BY — 
than 4.5% or 22 r = tan. the other arch — 45%, oben 


greater. 


80 o- 


an- 
ind 


Jan 


an- 


Pr. J. 7 , a 


mY 


of TRIGONOMETRY, 


SCHOLIUM. 


For arches greater than a quadrant, put negative 
tangents and cotangents. 


PROF. X. 


The ſecant of an arch is equal to the ſum of the tangent 
of it and the tangent of half its complement. 


For let A = arch, I its tangent, / its ſecant. a 


=; complement, ? its rangent. Then by ſchol. 
nd T ===, a and / Tg.. 


whence St of A = tangent of A + Lang. = 4 com- 
plement of A. 


dect. I. 


Cor. 1. The ſecant of an arch = cotangent f half 


the complement — Ihe tangent of the arch. 


For /+T= a = cot. a =cotang. 2 compl. of A. 


Cor. 2. Half the ſum of the tangent and cotangent 
of an arch is = ſecant of the difference between that 
arch and its complement. 

For by ſchol. Pr. II. - tangent + + cotangent = 


coſecant of the double arch, and the complement of 


the double arch is the fine” as the difference between 
the arch and its complement. 


: tangent lan- 


„ 
15 . ® 


Cor. 3. As radius + ſecant : _ 
gent of half the arch, For 4. 7 Lr 


See ſch. Pr. II. 


7 — 


1 F. 

11 
Cor. 4. Secant of an arch = Jars of 45 15 A 

— langen of A. This follows from Cor. 1. 


s 


3 
From what has been before laid down, it vill not 


be difficult to find the fines of as many arches as we 


will, 


—. 
— 


—  — — 
I ———— TS 
* 


— 


— 
— — ſs — — 

— . eat noe ne RE 

— LL . — 2 7 — — — 

—— — ä — —ͤ— — — —— 

———— 

Sr —— — — ———— — 


— * — 
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FIG, vill, expreſſed in ſurd numbers. As in theſe follow- 


Pr. III, Step 12. 


ing, where the prop. in the margin ſhows whence 


and how they are derived, either immediately, or by 


help of what ſtep. 
Pr. IV, 7. Step 8. ö 108. Ty == 43 V2—V/ 3. 
Pr. IV, 7. and II. 3. 20S. 18 r. 


Pr. IV, 7; Step 6. S. 222 7 1 
19,340. . 


2 
3 
4 3 
Pr. IV, 7. Step 2. 58S. 36 =4rV10—2y5. 
6 
7 


4 * tis.” at. 


Pr. IV, 7. 61S. 45 S Y Vl. 

Fr. IV. 7-8 7s 2 

. » 7. tep 2. „34 = 7 . 

Pr. IV, 7. Step 4.88. 60 STV. RY 
Pr. IV, 7. Step6. 91S. 672 =irvV2+y/2. 
Pr. I, i. Step 2. 10S. 72 S 02/6. 
Pr. IV, 7. Step 8. 118. 73 SS TVI. 
Def. 2. 1208. go =. 


And thus you may find as many fines as you pleaſe 
by Prop. III. Cor. 6, 7, 8, 9. And Prop. IV. Cor, 
7. and Prop. V. Cor. 4, 5. by the help of theſe al- 
ready found; but then they will be ſtill more and 
more compounded with ſurd quantities, except you 
chuſe to extract them, The ſine of 18 in ſtep the 
ſecond is not ſo eaſily derived as the reſt; it is had 
thus. Puts =S.18, Then by Pr. IV. 7. S. 36 = 


* — and by Prop. II. 3, the ſame ſine of 36 = 


-- Vr. -i; which equated and divided by vr - 4 


and then reduced, you have a cubic equation, 855 + 


8res =, And the root is 5 = 


r. 
+ 


SE CT. 


* * 
1, 3 x 
280 
" 8 bu 
: - Wwe . . . : , ; 
5 N N | 
, d © 
: 77 * - O 8 
ö * 7 „ Ly „ 
7. 1 N ” 
Lit 7 
COS: 
GR -, 


1 

3 

bes.” 

i 9 9 

1 , 

- 308 4 

75 | | 8 E | 1 1 
0 * 5. : % Y 

NIB 

nt | 
1 The calculation of natural ines tangents, and 
"=, 
1 0 
1 fecants of arches 
28% . 
2M 

KI GIS DE, ALT SE NEW TIES! 4 LET PT WEIWWW! _ TY WY WE WE OY OL Þ OO 9 — 
FEE f — —7 9 — 7 * ISIS 

v8 
( 1 >. — 2 
4 PROP. XI. 
1 
"oF 
2 4 


77. The radius and fine AB of an arch DB being given; 
" KH 70 fd the arch. 


Take the arch Bh infinitely ſmall, and draw Bs jj 


FIG, 


CD, and bau BA; and let CB or CD Dr, AB 


ln, 4 <=; DB = = x; Cavin —yy, Bb = E, b 5. 
— I )!be triangles CAB, and Boh are ſimilar : therefore 


8 3 322. 
Tear And the fluent is 2 ** ＋ 2 3.7 ＋ 524 


eaſe + ==; 5 — &c. or arch DB = y + 


4 oF 2 1 255 9˙ 2.4.6.8. F 
Gl 3. 331 5.597 22 
al 3 1 A + = —_ B + 7 275 C ＋ 8.975 D, &c. putting 


A, B, C, &c. for the firſt, ſecond, third terms, &c. 


Cor. 1. Fd * c = cord Ys an arch, then 


3 * 
Cp the arch = 1 7 27 K + £5B F 0. &c. 
: | 2 Cor, 2. Let Q 4 quadrant, then the arch whoſe 
— 5 


e o. Pea | 60h ORE 355 1 3.55 
nen 2.37 2.4.55 244. ö.775 
Se. : | O 6 ; 


Or the arch whoſe coſine is y is = —L pm 


3 77 — — 


N * & Nm 


CA (Vir - Y): CB (r):: 35 (9) : = or 2 = 
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FIG. PROP, XIL 
6. The arch BD being given; to find the fine BA. 
Let CD=r, AB =, archDB=z. Then by 
Prop. XI. 2 = e 7. »y x2 = rr): 
3 * 


this put into fluxions, making 2 2 conſtant, we have 


is infinitely ſmall, z = y; therefore aſſume, 

5 = : 2 +02 + 5 + dz) &c.' 

then y = 2 + 3% ＋ 5c2*2 þ d& &c. 
| and y = 2.3022* + 4. Scr + 6.742*2* &. 
then rr = = — 758 that is, 
2.301122 + 4. Scrræ s. + 6. yrrdz 2. + &c: 
= — 28 — bz32* — (22* — &c. 
S—_ 


Therefore equating the coefficients, 6 = = 


4. 5rr on 6.7rr? tt 8.9rr 


a 2 &c. that is ” = 12 07S © 
2. 4. 517 7 — 2575 
25 
r 258 T ee that is, 
y or ſine AB = 2— = V 
2.377 4. rr 6.7rr 


gor; D, &c. where A, B, C, &c. are the foregoing 


terms with their ſigns. 


Cor. 1, If 2 be any arch, its cf ine CA r — 


i 


oe oo e =o wor © „ 
1. 277 . „„ 7. drr 
M „ ben OP —_—y} 2 
For CA r- rr — Ea 
VY 
— "eo. => Pc. ow Ho 


4.27 127 + "Gr 


2 2% = 2rri9, or rry = — . Now when & 


— 


ey) \ ® 


4 MD, cTX 


$2 


cc. 


ing 
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Cor. 2. If d be e 2 any arch; theti the FIG. 
811 eee eee 00 6. 
cord = 9 = 34d ny 4.5dd * 6. 74d C 8.904 
D — &c. 5 
PROP. XIII. 
The fine and coſine of an arch A being given, and if 55 
there be given another arch 2; to find the fine and co- 


fine of the ſum of the arches A ＋ 2, and alſo of the 
arference A-. 


Let s, c be the ſine and coſine of A. And by 


Prop. XII. and Cor. 1. the fine of the arch 2 is 3 


L e &c. B. And its coſine — 2 — - 


= 1201“ 

= &c. D. Then by Prop. V. and Cor. x. and 
Prop. VI. aid Cor. ks = I; aka E. And 
= e And — = 


An 4 4 N col. K=z; chat is, 


CY $22 £23 $2;% 


| = f me — — — — 
8. A ＋ 2 + „ 2. i 

. a 625 * 4 2 K ” ; ; 
1.2 3.4.57 


r 52 4 


Coſ. 2 — nem rg —_*- 1 


$25 


924 | 
— — 
2.3.47 


Coſ. 
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| 9 — $Y cz $23 24 | 
Coſ.A — 2 8 C * — — = — 2.375 —— + 2.77 
$25 | 2 
1 — Ca 
2.3-4-5r 


Cor. 1. If there be given s, c, the fine 4 col. 16 
> ord an arch A; and 5s + x be the ſme of _— arch 


ATZ; then the difference of the me * 2 _ — 


22 4 


I en TP 8 Sec. 

For by N prop. the ſine of ATE + 25 of 5 + x = 
s + Z — = &e. and == — = — &c. and by 
reverſion of ſeries, z is found as 3 


Cor. 2. The ſecond affen of the fn ines of A- K, 
A, A TT, u AN.: 


6 Dr | 1. 2.3 Ar: 
2 
123. 5.875 — We (for in any three things, the 


ſecond difference is equal to the difference between 
twice the mean, and the ſum of the artet) 


P-K O-P, XIV. 


Te verſed fine af « an arch DB being * e find 
the arch. 


Let CD=r. DA = = v. Aion D. DB = z. Then 
AB =vV2rv—vv. The triangles CAB and Beh 
are ſimilar, therefore Au be: r: : U: BB or = 


ro 


==, And the fluent is z= Varvx : 1+ 
Varu — vv 


9 


—_—_s. 


27 


141 re 


D 


1 


SK. II. of TRIGONOMETRY, 

V "ON | & v | 
DETECT 3? W 18, 3 "I 
Y 5 + A+ 5B T pun 7.12r . N 
&c. Or rather DB N dv |->—- 41 T5 LJ he 


2. 3d 4 2 
&c. puting 4 = diameter, where A, B, C are the 
foregoing terms. 


a 
Cor. 1. In any arch a, the verſed . 1 1 = — 


A- ==B -C — &c. where A, B, C 
3-47 5.6r* 787 
are the foregoing terms with their ſigns. 

For radius — coſine is equal to the weren ſine, 


and by Cor. 1. Pr. XII. the coſine i is 1 — — + 


Cor. 2. The coverſed fine of the arch a, 15 = 7 — 


_ a® as a 
e 
— radius — ſine. 


Cor. 3. Ver ſed fine of the ſupplement i is = 27 — 


as dd 


aa 44 
I. * 3, Tn” 852 8 7. 87 ——D, Kc. for it 


is = radius + coſine. 


PROP. RXV. 


| The tangent DT of an arch DB being given ; to 
find the arch. 


For draw Ct infinitely near CT, and Tu + Ct, 


f and GG 


Vir Y If. 
The triangles CDT and Tn are ge as alſo 


CB, and CT, whence CT: 7 :: 1: 112 = 


anne Book I; 


«a or. 17 or 65 er 2 Bb = Cru that 1 is S= 


rri 
rn 8 8 | 
3 
And wi fluent i is * 8 — pens 1 ＋ &c. 
. 35 | 


Cor. 1. In any arch a, tbe ang ut. . 4 += 
20% 1747 . 6209 1382a 21824 
I 57+ + WE 6 


3157 283575 + 15502570 bo8 10757 
929500615 
+ 63851287 57+ ＋ &c. 5 | 


42 will appear by reverſion of the ſeries a2 


. & c. Or rather by multiplying the ſine 
by the "ks. and dividing by the coſine: thus 


. or 12075 
3 — „ — = tangent. 
„ 1 a 
* Ke 
24 
. 
ls, 2. The cotangent of an arch as = 7 
a 
a7 25 I . 


7 - 04597" 4729”  U3550 — 638512875500 
4a 
353 &c. as will appear by dividing radius 
ſquare by the value of the tangent inCor. 1. Or the 
' coſine by rhe ſine, and then mulliplying by radius. 


Cor. 3. Hence alſo if r be the cotangenit of « an 
arch, then the arch = 331 
q 8 "+ 57 Tu 979 


1 | 
&c. For 4 —_ . 


5 . 
COP oO 
- 


PROP. 


ne 
us 


| the Fluent corrected is, arch DB or z = "x 1 


142 1 


Sect. II. of T RIGONOMETRT. 
PROP. XVI. 
The ſecant CT of an arch DB being given; to 15 
the arch. 


Ae „el,. nt = - , DT = Fm, DB 
= 2, then by ſimilar triangles, DT : + : 7 T 


12 3 5 
W 57 . . 


and the Fluent is 22 
Fe 7 2.3 2.4 5/* 
= 4 85 "Fc ; 8c. but; in D, z , and /r, therefore 


— 7 


7 


2./ 2.4.57 * 2:4.6.7/7 
Or thus, In the point F, z S a quadrant Q, and 
S infinity. Therefore the whole ſeries o. There- 


| fore by correction 2 —- Q — — == &c. 


8 
7 2.3/7 | 
6 
whence arch z or DB = G7 7 
— — & c | 
2.46.7 /7 mY 


Cor. 1. If o by the coſecant of an arch, then 155 
arch is = = + 2 421 50 Le Lee Fer 


2.4.50 
this is the cm of the a whe ſecant is 


o, by this Prop. 
Cor. 2. In any arch a, the ſecant = r += += 


= 


614 | 2724. | 505214? 8453332 
720 e 3528005075 55800 320770 ＋ Ker. 
For radius ſquare ( rr), divided by the coſine (r — 
ag a+ 


2 2473 


2 &c, ni fen. | 
| N- Cor, 


Th ELEMENTS Bock I. 
Cor. 3. The coſecant of an arch a is = — +. - 4 


7a* 4 . 3 
* 1 151207 wy: 6048007r® * 3421440r* + 


141 9 7 
>= 85 Aer er + &c. for radius Jquare divided by VF 
the fine = coſecant. „ 

SCHOLIUM. & 

n. 

If an arch be given in degrees, its length may be g. 
found thus. When the radius of a circle is 1, half th 
the circumference is 3.14159265358979, therefore fi 
dnn length of he 

1 =,01745329251994 = lengt : 

degree. Therefore if r be the radius of any circle, ſec 
then 7 X ,01745 &c. = length of the arch of 1 de- an 
gree in that circle. Conſequently r x , 1745329 &c. wi 
X number of degrees and decimal parts, gives the tat 
length of the arch. And this muſt be taken for « . the 
or ⁊ in the foregoing Propoſitions. log 


of TRIGONOMETRY. 


I-06, 


The calculation r logarithmic ſines, tangents, 
and ſecants. 


Tho? the finding the logarithmic fines, tangents, 
&c. is no more than finding the logarithms of the 
natural ones by a table of logarithms : yet theſe lo- 


garithmic ſines, tangents, &c. may be found without 


the table of logarithms, or elſe without the natural 
ſines or tangents, and ſometimes without either, by 
having only the arch given. 3 | 

The logarithmic or artificial ſines, tangents and 
ſecants are calculated to the radius 1 with 10 cyphers 
annext, viz. 10000000000 ; ſo that the log. radius 
will therefore be 10. But in calculating theſe fines, 
tangents, or ſecants, we can more eaſily compute 


WW them for the radius 1, and then adding 10, gives the 
log. ſine, tangent, or ſecant, to the radius of the 
| tables. Therefore, 


In a circle whoſe radius is 1, the log. of that ra- 
dius is o, and the length of an arch of 1 degree 


3.141 5026536 


= 1 — =, 01745329252, and this num- 


ber multiplied into any number of degrees, gives the 


| length of the arch of theſe degrees, for the radius 1. 


and this length muſt be uſed in the following propo- 
ſitions, when the degrees are given. 


Now it you put M = 44342944819, and having 
any quantity given (expreſſing a ſine, tangent, &c.) 


you have no more to do but to divide the fluxion of 
that quantity by the quantity itſelf, and find the 
fluent by infinite ſeries, which multiplied by M is 
the logarithm of the quantity required. 1 5 


D 2 PROP. 


35 


— 


X: 2 TZ T2 + 327 &c. 


and 2 = 
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PROF. XVII. 
To find the logarithmic or artificial ſins of the — v. 


Let y = nat. * of x, then by Prop. XII. 5 = X— 


1 = + En c. where r = 1. And = 
11 $040 "+. OOTY 
* . * 
+ — — == &e. then by divifon 2 
24 * JOHN 17S 
x*x---- 24x xTx 


EE and Fluent ENG, or the 
"ol 


45 945 4125 
log. y = log. x — M N: = "MY 795 ＋ r —_ + ——— _ 
+ &c. to which add 10, and you have the loga- 
rithmic ſine in the tables; and that without knowing 
the natural ſine. 


_ Otherwiſe. 
2, where y = nat. fine; then will 
] —%Z 5 — 22 


and = = —=2X:3 + 23+ 


4222 


2*Y + 2˙5 &c. whence Fl. M 75 or log. y= 2M 


And the log. ſine 
of the tables = 10 - 2M xX: 2 Ez + 215 + 
+27 &c. which 1s had without the table of loga- 
rithms, 


Or thus, 


Let y = nat, fine, z = coſine, Then y= - 2x, 
— 2 


1 1— 22 
FL =— 1Mx:2+- - +5 - + Cle" ab 


log, fine of the tables = 5 _ OM Sy 2 + 32* + 
1 22 &c. 

And thus if you have any other line or quantity 
in the circle given, by which you can compute the 
ſine, 


= e * whence 


| verſed fine, oy its OPT 


ab. log. coſ. id Fi 0— Mx: x + 


Sec. III. of TRIGONOMETRY. 
fine, you may, from that, find the log. ſine. And 


= the like may be done for the tangent, or ſecant. 


Cor. Hence if s = log. fine of 2 A, half an arch 


3 given; then the log. verſed fine of A = — 3010300 + 
25, — 10, for the tables, For rad. x verſed fine = 
2 ſine {quare of the half arch, by Cor. 2. Prop. IT. 


and .3010300 = log, 2. 
Or thus, Log. verſ. of arch x = 10. 3010300 + 


? 2 1 ix — 2M 5 — + * —— 

1 858 2 Fe 4.6 4180 44.2835 T 
x F 

| 17 75 77000 &c. for 5 (or the log. line of + x) 10 + 


&c. 


& 7 
log. 2 Mx = + 66 16.180 


Or laſtly. 1 22 = coin _ log. verſ. = 10 — 


M X : 2+ = 7 + - += += Kc. For 1— 22 


Jn 


2*Z &c. whoſe Fluent is—M Xx :2 + 42 + 428 


Kc. ta which add 10. 


p RO P. XVII. 
The arch x being given, to find the log. coſine. 


By Cor. 1. Pr. XII. the coſine y = 1 —=+ 


** * 5 . 8 
— — — &c, therefore — = — xx — 1K — 


124 720 F 


—#% — LV &c. and the Fl. My or log. y =— 


TRE ) 


17 Kc. And the 
35 © 2520 


M x : * + —x* + 


1 


D 3 . 


3 FI PT 
= — 7 — 22 — 


„ 
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Le I++ &c. And that without 
12 8 2 


either the nat. coſine or the table of logarithms, 
Or the log. cofine may be found in the ſame man- 
ner as the fine, in the two laſt methods in Pr, XVII. 


PRO P. XIX. 


Given an arch z, and the fine and coſine of an arch J 
A; to find the log. fine and coſine of the ſum A + 2, '4 | 
and alſo of the difference A—2. 1 


Let the nat. ſine and coſine of A be s, c. y = E” 


S. AZ. Then by Prop. XIII. y = s += e 1 
. e = 
6. 2 4. , ed H 


IT LS &c. and the Fl. M Lor log. y = =M x: 

"2 'F : 
5.4 4+ Eat 1 24 Kc. but when z=0, | 
S 1-25 12560 

y = 5, therefore by correction, 


Log. y — - og: 5= Mx :* 725 &c. whence 


the | . = 
Log. S. A +2 = log. 5 + ** Na PER 1 


5 230: 
IF T” —_ &c. and after the lis manner 


127 EN 
Log.S.A—z =log.s—M x: — + —+F—=+ 
; J 
1 ＋ 2 &c. 8 a 


| 2.57 


V8 


out 


an- 
. 


Se. III. of RIGONOME TRV. 


Log. col. A+# = lag. c —M x : — whe + 5 


c 2CC 
$27 I + 25s K | 


3 | 3c I 2CC 


Log. a PS Cs; 17 -- 
ye" 12c* 


p RO P. xX. 
The arch & being given, to find its log. tangent. 


By Cor. 1. Pr. XV. the ng ['=x +3 2 * + 


us + L &c. therefore * — = — + 2 xx Ro Lx 
15 315 z 3 45 


+ E245 &c, whence log. tan, ? = log. x + Mx: 
945 


* ZX + — TL &c. to which add 
3 2835 18900 
10. 

Otherwiſe. 


To find the log. tan. of the arch A + x, the tan. of | 


the arch A being given. 


Let tan, A 4, tan. x.= ,. ZION A+x. 


Then by Prop. VIII. == EEE Fane 7. ey, 
13 1—4a 

and T = 1: 7 . 14 
22 11 - 4a. 1 — 411 a 


== 1 = X 21 — 44 Tec. ttt 


a 2 
— 2c Cc. t &c, and Fl. M or log. y = Mx: 
9 
. D4 — 
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1 + cc 2c +&,, = 
— 3ctt + 17 Ep — — Bl &c. but when - 
and £22-0% tre a, then by correction, log. y — log. 


Log. tan. A+ x = log. tan. A + bM x : 


⁊cit + —— e — &c. and the Ru for 
3 4 


the log. tan. A my changing the ſines of the odd 
powers of . | 2 


But if A = 45" then @ = 1, and 1 = 2 = 


2 + 21t + 214 &c. And bats log. y or Fl, 
= 2M * :t + £8 + +8 &c. that is, 


Ar. 


Log. tan. 45 + x =2M X :t + £ + 6. 

: | „„ 

But if inſtead pf # you put its value x + * 
al 3 

2 &c. and the fluxion for the . then * 


3 


„ 4 45 


whence log. a tan. TMN A * + 


2 454 24% &c. and likewiſe 
. | 


* 
Log. tan. 45 - * = — 2M x real &c. 
9 


=—2M xX:x+ 2 + * &c. to each of which 
add 10 for the tabular log. tangent. 


Cor. 


e 
1 
A 


&c. 


& c. 
hich 


Cor. 


2 2520 57 


Set. HII. of TRIGONOME TRY, 
Cor, The log. cot. of x 10 — log. x - MN: 
7 62 x I27 18 
T6 LT & + &c. 
3 90 288 1890 
And log. cot. A + x = is the ſame as the Jog. tan. 
of Ax, found before. 


PROP. XXI. 
To find the logarithmic ſecant of a given arch. 


Let x be the arch, y its ſecant; then by Cor. 2. 
61 6 


Prop. XVI. y = 1 + ix ＋ En 570 Kr. 
| | | 4 


| F : ; 3 1 A | 
whence A = xx + Tx'x ＋ xx + ZV &c. 


# 13 SES 


then log. he oh Mx: 345+ 


2 12 45 
x'* &c. . the tab. log. ſecant = 


15 


17* 


x+ 17% 8 
n 47 4 7 2555 25 


Or thus. 


Jo find the lag. ſecant of 45 + 2, let log. ſecant 
45 . By hv 2 log. col. 45 + 2 = log. coſ. 


45—Mx: =+= Z &. = (because, r=1) 


2CC 


log. cof. 45 — N X : 2 T 22 &c. but by . 2. 


Pr. I. ſecant x coſine = 1. Or log. ſecant = 


log. coſine. Therefore, log. ſec. 45 45 +2 = bs 
ſec. 45 + M X 2 + 22 + &c. that is, 


. fc. 45 T T MX 24A 42 4 


2c. 


Cor. The be. coſecant of an arch x is = = 10 — log. 


6 
M 3 Fo 
* ＋ Mx: © + 780 +=; + 27555 & c. For 
log. coſecant = — log. ſine, when radius is 1. 


Or 
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Or log. coſecant of 45 5 2, or log. ſecant of 4.5 — 2 
=S MX: 2 — 2 +333 — = &c. by this 


prop. changing the ſigns of the odd powers of 2. 


ScuolivuM I. 


Having the log. fine, tangent or ſecant given, 
the arch belonging thereto may be found by the re- 


verſion of ſeries. As ſuppoſe there is given T, the 
log. tan. 45 Cr, then T =10 +2M x: x + FF 
* ＋ 3x5 &c. by Pr. XX; and x + A + 3x Y 


Hes. ws © 


_— = / ſuppoſe; then by reverſion x 4 
2þ A &c. and — = degrees in x. 

15 50174532 "2 
Again, let there be given K, the log. ſecant of 
45 Z, then by Prop. XXI. K S ＋ MX: 24 
2* + 2.23 &c. then 2 + 2* 1.2.23 &c. ===] 
Then by reverſion, z = | — I + 4Þ &c. which di- 


vided by 01 745 32 will give the degrees in 2. 


Sc HOL IVM II. 
In any arch let log. radius = r = 10. 


S log. ſine. S log. tangent. / log. ſecant. 
= log. coſine. 2 = log. cotangent. „S log. coſecant. 


Then 


$=t—r=tbr—ſ=c+r—r=2r—. 
c r- ar- sT -r er-. 
=S+fr—(=27 —T, 
1 CT- S 21 — 1. 
ee ee eee 
=T-þ7—(= 3/——t = +r—t 27—5. 
And log.” ver. = 2 | Tg: fine of + arch — 
9.698970. 
By 


EE 


SN 


_ — 2 2 22 N YI * S 7 \2 n « 4. * — ts. EE — 
- < 8 lr 8 E F A 8 1 * e > Fo, n "Db 3 noe”, + 9 9 "Pa" 
> . p 2 : 4 n ne Ss 1 0-48 > 2 72 n JFF n N woe LOT 8 RA £2 Ic 2 OR 2 3 3 1 5 3 — ade RR * eſs : 
1 gh bn 5 8 : ee, . n rr EET MC” 5 FRE, OED 7 r 0 te OY 4 2 J)%%%%%% ! ge avs ͤ 7 Ce 
5 T's - . . % Ae IEF RP, ne EF ETC I 5 Win e a eget 0 bc OT 2 » 88 Ry HT. tat EIA RE 1 1 3 SE Pogo hn ge 0 

a 3 ; agtt Me g 2 SI. $4 MORSE Soares non ² AAA AS, TOE ES Lo RAT TINS, TT 8 . 52 4A. OS - SITS F 2 a; IEEE Bo A „ 
r r N E VV . r 2 6 wy es . e CCF Fo o FE Bi AY e 5 8 25 E 2 3 3 e 2 
FJC I CITES re 2, 1 b PLS +, wg C A 5 e IT; of FP AA . r 0G Rs hee 21 EE SY 5 Se L Fae ng Ba wo _ K 
— . T e eee 5 c a en Done a RS 3 e n Y es. ole Bhs EDA EIT 83 F770 n 2 EE adi 3 . = kb 

Gr Cas Aa x mY . * 3 4% * 2 ny > : 


$0 
* (50h 

" N 
1 

2 
7 

5 : 

IV 4 
A 

ORs 

Ds 

> 


ED 
N 
3 
. 
fp 
. 
AA 
3 
. 
$9 
3 
II 


| DYC TSS 8 Py 
* 5 n 
* Bs 3 85 * * 
> 7 n 
Ni 8 8 
S * 5 5 


eg. II. f TRIGONOMETRY: 
By what has been delivered in the two laſt ſections, 


the fines, tangents and ſecants, of all arches, 
whether natural or artificial, may eaſily be found ; 


and from thence the table of ſines and tangents may 


be conſtructed, with great eaſe and expedition. Or 
any particular numbers in the tables may be com- 
puted anew, and any errors corrected therein, But 
the nat. ſines and tangents being firſt ſound, the ar- 
tificial ones are molt eaſily had by a table of loga- 
rithms; for this reaſon I have not continued the 
ſeveral ſeries in this laſt ſection to any great number 
of places; intending rather to give the reader the 
principles of calculation than the calculation itſelf; 


ſince in all probability there will be few perſons who 


will take the pains to calculate them anew. But if 
any has a mind to do it, he may himſelf continue 
any of theſe ſeries as far as he pleaſes. 


Ser. 


f 
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SECT. IV. 


The calculation of the fines, coſines, cords, &&c; 
of multiple arches. 


2 ” — 


1 — — 4 — — 3 — _ — 
— 1 - 1 : 7 1 2 — — — — — 


PR OP, XXII. 
If a trapezsid BCDE, whoſe fides BE, CD are 


parallel, be inſcribed in a oircle; and the cords BD 
CE be drawn; 1 ſay, BD* — DEi= BE X/CD. 


Make angle EBO = CBD, then EBD = = CBO; 


and ſince BEO = CDB, therefore the ranges 
BCD and BOE are ſimilar, and BD : CD :: BE : 

OE, and BD x OE = BE x CD. Alſo ſince angle 
BCO = BDE, the triangles BCO and BDE are 


ſimilar, whence BD : DE : : BC: CO, and BD x 


CO DE BC=DE-*. ThereforeBD x OE + OC 
= BE x CD + DE*;; that is, BD x CE or BD* = 


BE x CD + DE*, or BE x CD = 1 ONT 
BD + DE x BD — DE. | 


Cor. 1. If A be any arch, and BC or DE = # 
times A, and BD = m times A. T, bis 


As cord of m -. A: 
Cord. mA + cord. WA i: 12 
Cord. mA — cord . " 


Cord . m m2. A. 
For CD is the cord of n — x times A, and BE of 
n T A „ A. 
Cor. 2. As cord of A: 
Cord. TI. A I cord. R:: 
Cord. u +1. Sas „A: 
Cord .2n + 1. 


This appears * 1 mn T I, or CD = A. 
Cor. 


x 


in 


ſux 
be 


211 * UP 


f 


r. 


Sect. IV. of TRIGONOME TRT. 


Cor. 3. As cord of m - 1. A: 
Cord. m A T cord. A:: 
Cord. m A — . A: 


Cord m + 1 . 


This appears by — n=1, er CB or DE = A. | 


Cor. 4. If three arches CD, BCD, BCDE are 
in arithmetic progreſſion, BD. — BC* = CD x BE. 


PF.K OP. . 


In the circle AEB, whoſe diameter is AB, if the 
arches AD, EF, FG be taken equal to one another, 
end the cords BD, BE, BF, BG drawn. I ſay, 

As radius CB : cord BD : : fo the middle cord BF : 
BE + BG, the ſum of the extreme cords. 


For produce BE to H, and make FH = FB; then 
4 BHF = HBF = FBG ; and draw the cords EF, 


FG. Then the angle BEF = BFG + FBG, both 


ſtanding on the ſame arch FSB. Alfo BEF — 


EFH + EHF = EFH + FBG, therefore EFH = 
BFG. And the triangles EFH, FBG are ſimilar 


and equal. Whence HE = GB, and HB = EB + 
BG. Alſo the triangles DCB and HEB are ſimi- 
lar, therefore BC: BD : : BF: BH or EB + BG. 


Cor. If arch AD = A, arch BF =n XA. Then 

As rad: 

Cord. 1 A: 

Cord. 

Cord. = A+ cord . #+1. A. 

And the ſame holds in reſpect of the cords of the 

ſupplements of theſe arches, if AF be ſuppoſed to 
be made equal to 2A. 


SE o- 


45 


FIG, 
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8 ScnoLtvM _ 
If the cord BG lie on the other fide of B, then 
BG is negative. | 
PR O PF. . 


Te fine and coſine of an arch being given to 
find the fine of n times that arch. | 


Let x = coſine,” y = fine, given, And A the 
given arch, and at preſent let radius = 1. Then 
by Cor. 7. Prop. III. 2x x S. A =S. 1 — 1. A+S. 
n + 1. A, whence S. 1 ＋ 1. A=2xX S. 1A — 8. 
— 1. A. Orbecaulexx + = 1. S. 1 TI. A =2x 
X S. A A Y c S. 1 1. A. That is, if any 

ſine be multiplied by 2x, and the next preceding one 
multiplied by xx + yy, and ſubtracted from it, gives 
the next following ſine. Thus you will have 


f S. N 
N K 2 
. S. 3A = gx -.. 
S. 4A = 4% — 4x9, 
S. 5A = gxty — 10 + . 


* 
op 


In what follows, if a denotes any variable quanti- 
ty, then I denote its firſt and ſecond ſucceeding values 
by a, a, &c. and its firſt and ſecond preceding values 


by 2, a, &c. and ſo of others. And with theſe I 


—, —2 
proceed according to the method of increments in 
calculating the following propoſitions, 

Suppoſe then any arch, as 2A, is repreſented in 
general thus, S. nA = mx" — iy — ax*—3y3 ＋ bx"—3ys 


— &c. then according to the conſtruction of ſines, 
before mentioned, we ſhall have 


1 


22x"y 


nti- 


lues 
lues 


ſe 1 
'S in 


d in 
ines, 


u 


Sect. IV. of TRIGONOMETRY. 
2nxty — 2 25 + 2b xn 455 — & c. = S. 1 AX2x, 


-u ＋ a- 255 — bx 4) — &c. 
1 . 4 —_ 4 = 


—=1+ T. vy a. 2 + ban—4y —&c. S. TT. A. 


Hence equating the coefficients of the homologous 
powers, 1 ＋ 1 22 — , and I nz; that is, 1 f. 


Likewiſe a=2a—a +1, or a 25 —a+n, whence 5 
1 a —1 2 


2a +a=n; that is, 2 i. And the integral is 4 _ 
1 


u 1 1 nn 
— (for when 


5 and the integral of this is 4 == 


Nt ofa 
3 21). Again, þ 4 — — ＋a, 


12 2, * 
2 255 


or 2 + a whence 7 — 25 + S, or 


n un 2 1 nn 
= 4 = ==, whence 5 = , andb = 
1 2.3 o 2. 3.4 
n nn un : 
—=+—3=2=2., In like manner c=6, and c = 
3.445 Wo 
3 , n n © nn 
== Y — &c. whence S. n A = 11 
2 „ 7 
M. 1 1. 3 — 2 
— 11 — 3 y3 
* 5 FE 
—: Fe. Or 
1.2345 
puting r S rad. — — A 
72 — 1 2. 3a K 
VV 
» 5XX | . TXX 


where A, B, C, &c. are the preceding terms with 
their fiens. | Cor. 


47 


48 


ſtant), will be 7 — 55 X 282 — 25. = 
and rr — 553 — $53 + unzs = 0. 
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Cor. If you ſuppaſe r to be the diameter, y the 


cord of an arch, x the cord of the ſupplement, then 
the foregoing ſeries will be the cord of the multiple 


arch, 
Wy R Q-P: AXY: 
7 he fine of an arch A being given; to find the fine 
of 1A, or u tumes that arch. 
Proceeding 


Let s ſine of A, 2 = - fine of nA, 
rs 


as in Prop. XI. we ſhall have A and 
Ir — SS 


. 172 2 — 
nA = p = : Whence rr - X 


Vrr . 
mn X 17 A, this in fluxions (wing 5 con- 


Aſſume z = as + bs + cs, 4 657 ec... 

then & = 4 36555 ＋ Sc + 74s s &c. 

and & = 2.30 + 4.5c5* + 6.7ds* &c. 
Then by ſubſtitution, 

* 2. gbrrss' + 4. gerrs's* +6. 228 Ne. 
Da 35. — 4. 505 &c. 
5 7 
. ass* — Zb — gc &c, | 

+ mzS A nnas A nnbs's ＋ unc sg RKG. 


Now when A is infinitely ſmall, 5s A, and z = _ 
nA = us = as, therefore a = =. And equating the 
mb — 2.3b=—3b 


coefficients, } = — Z— La, 4 — — 


2.317 4. 5rr 


+57 6. ar 


n 
Ee d, &c. therefore z u — e. 4 — 


* | "SP 


4-577 


—.— 3.35 


Sec. V. F TRIGONOMETRY. 19 


rr —ss — 7 —_ ——— — 5th &c. therefore 
I 


a — —onnntrnn — — 


1 3 ho 1 1 bl | 


24 
N 
N 
od 
WJ 


—_— 
nun — 2.2 _— — 5 
a an 28 Nl. nn 2. 2. N 44 &c. 


. 2.3. 4 «Gr 
whence we have 


2 or S. A = tis ws EIS 14A — FT. TRIO 
"2.977 4+57r 
— * —. 225 &c. where A, B, C 
6.7rr 8.977 
&c. are the preceding terms with their ſigns ; there- 
fare if n be an odd number, the ſeries will be finite. 


ANT © wr 2 2294 — 
PX | 7 2.377 


—— mm — 6.6 . m — 88 D gcc. 
4.517 "OE" 8.97) 
and therefore if n be an even number the ſeries will be 
finite, 


Cor. If be the cord of an arch, * the cord of the 
ſupplement, d = diameter ; then 


N = NICE — 75 Dcuk — 


557 0 De „ 


— Cord 


5 50 


A —ICz* &c. 
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| WY M* ns Bo A | NO) | 
Cord of n arch = 3. 15 
d 2. 3d 4. 5. 4 


we 


| Scnolivum. 
If 2 the Ene of an arch Was given, and the ſine 5, 


of the u part of the arch, was e you'll 
have by reverſion of ſeries, | 


= E + 3A a + — =D Ty 


2.371 oy 4+5r*n* 


0.7r*n* 


PROP. XVI. 


7 he fine and coſine of an arch being gives 1 to find | ; 
the cgſine of 1 times that arch. 


LetA= arch, = ſine, x = coſine. Radius S 7. 
Then by Cor. 7. Pr. III. 2 x x col. nA = col. 


1 — 1. A coſ. 2 ＋ 1. A, therefore ſince xx +3y=1, a 
coſ; coſ. 1 + 1 1. A = 2x X coſ. nA — xx + yy X col. 
u—1.A. Therefore if you multiply any coſine} 


by 2 x, and from it ſubtract the foregoing one mul- 5 
tiplied into xx ＋ yy, the remainder 1s the next (us: 
ceeding coſine. Hence 2 
Coſ. oA = r : 
Oo 1 DM 
Coſ. 2A = wx — yy * 
Coſ. 3A = x3 — gxyy 
Coſ 4A = x* — 6x%9* + 5+ 
Cob. 5A = a — 109. ＋ 59 6 
Coſ. 6A = x* — 15x%* + 15 — of 
Coſ. 7A = — 214 + 35 — 7x9", th 


 &c, Therefore in general, let the 
Col. 


1 Set. IV. of TRIGONOMETRY. 


B | i Ag. . — * 7 88 + 9 9. eu. 
Coſ. A- = x* . Li- = 
&c. 


Now if the latter be-multiplied by 2, and the 
former by xx + yy, and this product — from 
the firſt, you will have 


- T-. - L ano 
— xy ＋ a = 354 — g 55e 
= „ +1 — gx" — 1 . 5 .&c, 


3 


= coſ. 1 I. A. Then comparing th coefficients, 
we have a= = 1 — a ＋ I, that is, by the method 


of increments 2 ＋ 22 ＋ 4 2 24 ＋ 24 — 4 +1, 
or a . S 1 therefore a =, the integral, and 


1 1 


a =-, for when 2 = 2, a or — 21. Like- 
1 2 of | TE 1 2 | i 
n 7 


2 1 "OY . 1 1 2 
, und err (for when 
23 2. 3+ 4 
n n un 
„ = 5, 5 = 1.) and 3 . Again, c= 
92 ) an f 5 85 Ef 
" 08 1 2 31 
S ͤ rr —.— and c . ＋, and 
„ „ „ 1 $. + 0: 
1 . 1 1. . 1 
—2 


„ | therefore NTT =. Likewiſe 4 7 
, I <0 2... 7 


Col, E 2 then 


21 +1 — 24 . Leer- ce. 


viſe þ = 25 —b+4, and þ = 4 * and 


51 
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then ſince ”= 1, therefore „ , 3», &c. are equal 


21 — 2 
ton, 1 — 1, 1 — 2 Ke. WIROCE puting r for 
radius, — 


2 ' 1 : 7 2 7 = i 
c= R e 


. 8 

122 EE _ 
833 Fe r =}; #== 4 - 8— 36 
" : 3 

e * 

&c. or 
„ vx. —1 1 2. 123 
|  A'= — ADD me ak — "5 
e 1 13 2 — 6 LF Bu 
82 en u PD, 
* 5 6 xx 7.6 A 


&c. where A, B, C &c. are the foregoing terms 
with their fi Ius. 


Cor. If you ſuppoſe r the diameter, y the cord of © 


an arch, x the cord of the ſupplement ; then the fore- 
going ſeries will be the cord of the ſupplement of the 
multiple arch. 


WK 


. 7 R 0 p. XXVII. 


. be fon ne 5 17 an el a being given; 10 Ind the coſine 
of na, or u times that arch. 


— — — — 
—— 


Let a- col. a, Hd. =: r, _—_ 'S Cor. 1. Pr. 12. 


m “ 
"7 e 24 OM > W 
Prop. 1 IT: e” += # 25 + £ 1. * 


nee gl. EdD be 
. and 


- 
0 


and 7 % . 
1 | a” — HS. * 
a" = Ly 
&c. 
then all dieſe vader of the powers of a a being ſub- 
ſtituted in the value of z, gives 


un 1. — af 20's 


* &. 
— 4 fs 4 [LAH 
31 "6 30 
1 
720 720 
19g b 
Ec, 
; 40320 
RI 
* ee PRE a 
3 8 I Fa en 2" 4 EF *. —2* 2 4'.5 | 


2 2+ 2,4 2 3 14 8. v 
&c. that is, if T = radius. | 


Cof. S ·˙ — — F B —— 
1.275 $5 47”. 
: = C — 25 aD &c. where A, B, C &c. 
5 * 
are the foregoing terms with their fins. Therefore, if 
fine n be an even number, the ſeries will be finite. 


a ” 2 
P 22 3 


12. y 
— &c. = col. A, therefore dividing the 4 
by Fr 
going f ſeries by this, and then multiply by 
VIr — 5s, and you will have co. n = Vir — x: 
12 — . _ ee 
1. 27 34r* 5 | 
| 8 
and E 3 7 * 1 


34 be ELEMENTS Book 1. 0 
i : 2 — SD &c. and therefore if u _ an odd number, F 
j | 905 the ſeries will be finite. 
jt | | Cor. The Taregoins t 4 ries will expreſs the cord of a 
i the ſupplement of the n arch; puting s for the cord of 
i the ſi * arch, and r for the diameter. 5 
1 Þ no 9. m ; 
i The cord of an arch, and the cord of its ſupplement : 
iq; being given; to find the cord of n times that arch. A 
1 | Let A be the arch, y the cord, x the cord of the 2 
0 ſupplement, radius = 1; then by cor. Pr. XXIII. | 
i. x x cord , A = cord. 2 1. A cord. I. A, 1: 
1 and cord. I. Arx X cord. A cord. 2 — I. A; 
4 that is, if any cord be multiplied by x, and the fore - 
going one ſubtracted, will — the next following 7 
9 cord. Whence 8 
. COT A=) — 
Nl Cord. 2A = xy - - — 
Wl Cord. 3A = xy —y © 
h Cord. 4A = xy — 20 
li Cord. 5A = wly— ga'y þ y, &c. 
i | And in general, let the cord of #A be.= yx*—t — FI 


— 


ax" — 3) ＋ bx"—5y — cx y &c. then will 


{i 

1 5 — an 2 | byxw—4 — ox"—5 &c. FE 

— .. . — bhyan—6 Ke 

19 1 

if Vr — - ＋ B one Ne. cord. _ 

1 4 
| 2 1＋ 1 1. A. Then equating the coefficients = In at F; 4 


and 2 or 4 e n, "and the integral i is 4 1 
(for when „ oris-= 1). Again, b « or 
| E 


N Ze 4+ 


. Lr &c. that 


is, puting he = = , then 
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4 = er 4 , and 9 
0 —1 enen 2 
| N 42 
os. [Fe SP ore = = Ne aa. and &. = 
— 7 | 
2 In like manner 4 === &c. 
2... 3 | 2 3.4 
? 2 


whence che cerd. nA gh — - 3 . 


8 5 SLE 1 L 
* i * 2 1 * 2 — 3 


22 327 


Jam] fo r 
e t 2 8 


1 —3 . — 48 IT __ 1 — 5. 1 — 6, rr 


3 — — 
2. 1— 2 * „„ 
1 — 7 DP N. lo EN N 
129 * FG 


Cor. Fr = radius, 72 = ine, x * = coſine of an an arch, 
then the fine of the n arch = 7 = TA 


22 


3. . 25 — 6 2 — 5 2 2 
4.2. — 2. Xũ 4.3. 1— 3. x 
b &e. this is plain by puting 


4-4 I 4 . Xx 
27 for 7 in the foregoin g ſeries. 


E 4 PROP. 


56. 


— c * * 


7 R O wh XXIX. 


Book 1. 


7 * of the cord of an arch being given; to 


find the ſquare of the cord of n times the arch. 


Let, a, &, c be the cords of three arches in arith- 


metic progreſſion, rad. = I, & = cord of the com- 


mon difference, and V4 — xx = cord of the ſup. 


common difference. Then by Prop. XXIII. rad. 
x ſum of the cords of the extreme arches = cord .' 
mean X cord: ſup. common difference; that is, 


1 a Ec. And by Cor. 4. Pr. XXII⸗ 
ac = bb — xx Whence 435 — bbxx = aa 
cc + 246 = aa þ cc ＋ 2bb — 2xx, therefore bb 
2 —xx + 2&x — 4a = cc; that is, in any ſeries of 
the ſquares of cords, if the ſquare of any cord be 
multiplied.by — xx - 2, and the preceding one ſub- 
trated, and 2&x added, you will have the f uare of 
the next following cord. Luk ſquares of 4] 


. : 
A = — #* + d, — 20x + 16%* 
5A = x*— 10* + 358" — 50 Æ 2 
&c c. : 
therefore let any one in o general be ine thus, 
* — ae 2 ＋ = 4 — cx &c. 
then 5 next — one. (changing. the ſigns) will 


2 


be w- har —be | + ex = 


(by conſtruction to) 
— & +2 + ax! — b.] 2 + c= 4 
+ 2% — 24% —2 ＋ 2b ⁰ e 4 . 
| —z | 


: | Then 


II 


v. 


Sek, IV. of TRIGONOME TRT. 
Then comparing the, homologous terms, we have, 
=v—+ * chat is, = =2 D 20, and » = 27, 


Again, 28 Ka. or 4—aora = 2 =» 


AF, Ns of 


1 = 


whence a= =. =,2% Allo 323 + 24 — I, or 


4 1 


„ 


PEE 115 1 41 Ls 
þ = 24 —t 
6711 5 | 


u w#+4 3 f F F 4808. | Ws 
* 2 97 12 10 28 1. 
Aenne 0 f=vy—r—y,= 
; . Bd — L 
. | * 2 * 
"5 —21+-2.= * . — * and a — 
2 2. L 
„„ —.—— e — >. 
— 1 
— - Yy, 
: ＋ * 
32 ee FEY yv yy 3 1 5 
1 22 — 4 = 8 wg 3 
— 1 FA „ 
5 „ ͤ 6 #0 _"—ogrp 
2 —_— —; and 4 4 e . 8 
2 2.3, 1 3 
Gy | 
2 
But ſince S2. 1-2. 2 4 &c. we 
—1 —2 
full nd K 205, ve A i! 20 
2 2 3 
* ESD = wy therefore if 
2 * 3 * 


x is the cord of an arch, and b the cord of n times the 
arch, then will 


— — 


2 


WL: © S520! 
= 2 — 2 mo 25, therefore = 
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Se 
22—4 27 2 S n N "21 * -- 
= Ty Ga | of 
2. 3 | th 
ds as n is 4 or even; and the ks r to 5 
a terms. The laſt term being always nnxx. = 
Or 1 2nr” — Weg 17 B — - 
* Xx 2XX | 4 
22 — 4. 22 — , 22-9. 0257-25 . 
23.2 — 3. 4.21 — 4. XX | 
21n—8 . 2—9, eee. „ie 3. 
9.2 — 3 · xx „ GOap— ba: - 6 = li 
Otherwiſe. Z 
Since the law of the continuation of the ſeries of ; 
the ſquares of the cords is this, that any cord mul. 
tiplied by 2 — xx, and the foregoing one ſubtracted, | 
and 2xx added, gives the next. Therefore A 
DO 1Cord = ws 
; 8 4* — 2 30 
3. = 9x* — 6x E * 2 
4. = 16K — 2044 þ 8* — x L 
3 = 25 — 50 . + 3 1 ne 
W. 


and in general ax* — Ir. Þ+ * d &c. = ſquare 
of the cord of the . arch. Whence by the con- 


ſtruction, 5 
ar — you? 4 Wc — 2d. 0 

4 

| 268 — ax ＋ 45 — 4. = by 


— ax" + bach — ce? Is 420 | | 
ax* — bx* + * — a &c. ; d 
2 2 2 


| Here 


FN 


Uare 


Here 


Sect. IV. of TRIGONOME TRV. 

Here then a = 24 — @+ 2, that is, by the method 
of increments, a 4 25 ＋4 S 24 4 24 — 4 + 2, 
that is, a 2 2 = 2, and a= 21 + A, and a = 


21 
== + An; and when 2 = 1, A = 1, therefore 


= +. 


+ SP 


Again, Tap = 2 1. 2 PTY and their increments 
b |- 2þ | b = =+ «RH 20 + 2 ＋4—5, and aa, 
likewiſe 4 1 b, 4 = = + c and ſo on; that is, 
þ = a, = b, {ns &c. therefore þ — and 


1 8 1 | I I 
„ n unn unn 
33 — R gee bo ere 
. 3.4 2.3 

| a 2 n nunnun 

Again, c= +'—2, ande + 
„CCC „„ 4-5 
unn n #;. 8 1. 1 
, and =—— +=}, In like man- 
2324 „„ $45 
2. 7 , . . | Heel 
ner d = =&—3 ., and e= == + 

i my . 
Sc | 
—4 


2. . 9 —1 1 


* Kr. = n, 1 — 1, 2471, 12, 2 ＋L2 Kc. 


reſpeQtively. Therefore by reduction will be found 


EENY Gn ——_ non nn —— 


mn. n- 1 u —1 . — 

a = m, b = — 5 0 4. 
2. 2.3 —— 1. 2.3 4 5 

41 m4. 2 &c, whence the 


41 1d +5? 


ſquare 


3 and ſoon. Then ſince u=1,and u, u, u, 


- wy 


9 


Th ELEMENTS 008 J. 
Square of the cord of the n arch = mu 
an . — — n 


2 1 . 
un. un — 1 e bee 


4 12.34.56 7 
[ESE Lf 


radius, L cord 10. arch nu — — 
2. 2.375 


er puting r 


2. B 3. C4. Ws. —. | 


„ 5.8.91* 
+ e of, E &c. that is, D cord of the Ach 
6 0 +7 


i a A — wn = 4. — 


3 2. orr 
F. C — . b 22 E 
2 r 90 11 r 


WWhere nas will ae be tbe laſt term, n being an 


integer. 


Cor. 1. If * + the cord of an arch, radi = 
and c the cord of n times the arch ; 1 


gu — I 
1 —2 2 4 4.1. 
. 
* 3 . 
9 . 5 | 
＋ * 2 5 1 Z 3 x 


* 3858 Un. 
according as en. is odd or even, the ſeries continued 
2 | 
9 2 + I 
1 
When even. . 


terms: that is, + 6 when odd, and — c 


Or 


an 


Sed. V. of Ae v. 


— 


N n —2. 99 3 


6 — I 2 3 
2 1 — 8 2—4. —5. 1 — . hy 
1 | ol 1 98 7 
4 1 — 6 —7 2 — | 5 * &c. — 
12 3.47 


2, W la as 2 N ig odd or even, and the ſeries con- 


tinued to = 2 terms. 


For 2 former ſeries is the root of x?" — 22 


＋ an x .. &c. the ſquare of the cord, 


found above by the firſt method. And the latter ſe- 
ries is found, by dividing the ſeries x** — 2nx%" —* 


&c. by — xx + 4 (or rather by xx — 4), and ex- 
tracting the root of the quotient. 


Cor. 2. If v be the verſed ſine of an Ke V the 


29” 


verſed fine of n times the arch, then vi 22 


27 1 
2nr | 2H] — « Fr 28,4 4 23] — WO, 
20 2 2 3.22 — 3 . 25 
21 —6. 20 — 7 erde 
4. 23 — 4. 2 5. M2 


= + V, according as 4 is odd or even, the ſeries con- 


| tinued to n terms. 


Or V =o L=1:Y eee - 
EE +07 RED 2 « 37 3.87 
1 rn 4 - _— 4 V 
are —C— b 
4. 77 5 N 


appears by ſubſtituting 2rv for xx, and 2rV for 56, 


to which they are equal, by Cor, 8. Prop. I. 


Cor. 


times the arch; puting x = ſine of the ſingle arch, - * 
| for r in the ſeries 


25e ELEMENTS Bock l. 
Cor. 3. The ſeries in Cor. 1. will give the fine of 1 


PROP. XXX. 


The cord of the ſupplement of an arch being given ; 
to find the cord of the ſupplement of n times the arch. 


Let radius = 7 = 1, x = cord of the ſupplement, 
A = arch; then by cor. Prop. XXIII. 1: x: : cord. | 
ſup. 2A: : cord. ſup. 1 — 1. A + cord. ſup. | 
2+ 1 . A. Whence cord. ſup. up. AFI 1.A =x X cord. 
ſup. 1A — cord. ſup. »—1.A; that is, if the 
cord of the ſup. of any arch, in a ſeries thereof, be | 


multiplied by x, and the preceding cord of the ſup. 


ſubtracted, you will have the next ſucceeding one. 
Hence 


Cord ſup. oA = 2 


IA=x 
2A = * — 2 
3A =x — gx 


4A x — 4 ＋ 2 
GA = — gr + gu 
8 — 6x* ＋ gx* — 2 


and in general, 1A = * — d 2 + I —4— 
cx*® &c. then 


2+1 ES Tong 1 + by"—3 m— c. 


3 g be 
Log — * =! + 4. —3— 5 & 


by conſtruction. Hence @-= a1, and a=1=1n, 
OO | Mm Ws . 
whence a =. 


Alſo 


en; 


. 


ent, 


ord. | 


ſup. 
ord. 


the 
„ be 


ſup. 
one. 


Sect. IV. of TRIGONOMETRY. 
Alſo 1 and ==, whence 32 


— 1 —1 
1 7 | 
— 1, for when 1 = 4s 221 therefore þ= 
2 | 1 
n 1 es = 85 
=3=2 + ps con ==. 
2 N 
Again ITY b, and; tons 2 1, 
® ww [ —4 
ph n un 1 1 nn mn 
and 2 l s = QED. 
NN N 71 = 
Again, c, = ., and d 
* — 1 228 . 
ee, wee de- See 4 es urs A In like 
= 3 4 2 . 3 g 1.2.3.4 | 


An mn m u 
manner e = — e. whence 


1 

The cord of the ſupplement fs 2 un arch is = u 

— 1 24 — 3,24 | — 4. 3 — * 6 

172 . 14 
1 cat ro hy. 
ks XX 2%XX 

.. fe 8-0. ho 44 

3.2 — 3 K | 4 1— 4. 


2— 8. Kc. continued to LED 
S Be Bl 


: 2 2 | 
terms when m 1s odd, or t 7: 2 terms When even. 


2 


Cor. 


= * 
- — — ——— — — 
— = - — ont —— 
— — = 
- —_— 2 - — 
— — — 4 - — — — — — — 
2 nat — 3 2 - << — — ev. an 05 — — 

— __ <_—_— ay * * — T — — — — - - — — - — 

2 = P —— — tart — £ 4". 2g — — — 
02 — WP” — 
—— —U—ä — - 
: b " 
* 


The ELEMENTS Bock f. 
Cor. Hence if radius v, & TY coſine of an arch, 
then the coſine of the nh arch _— 


a 


4.2 | | 4.3.1 — 3. XX 5 5 5 
„ZD &c. continued to E terms 
4. 4.2 — 4. ** 8 
when n is odd, or to zn + 1 terms when even. 


This follows from the foregoing ſeries, puting ær 


for r. 


PROP. XXXI. 


Given the cord of an arch, and the cord of the ſup- 


plement of twice the arch; to find the cord of 2m 4-1 
times the arch. 


Let radius r t, arch = A, cord of A=y 


cord ſup. of2A = z. Then by cor. Pr. XXIII. 1 : 


2 :: cord of 2m ＋ 1. A: cord of 2m — 1. A + 
cord of 2m | 3. A. Therefore cord of 2m + 3. A 
=2 X cord of zn + i. A — cord of 2m — 1. A; 


that is, in a ſeries of theſe cords, if any one be multi- 


plied by 2, and the foregoing one ſubtracted, you 
will have the next following one. Whence 


Cord A=y 


GA=2*+2z—1:Xy 

A= 22-1: Ry _ 

0A =2*+2 — 32 — 22 -l: 45 

IAS N T2. — 42 — 32 ＋ 32 ＋E I: 9 
13A =2*+2* — 52*— 42) + 62* + 32—1:x5 


15A =2 - 62 — 5 ＋ 10 ＋ 62 — 


42 —I:XY3 


and in general, cord 2y +1. A => 2* , 2»—1 — 
| ann = * 


M8 


wo 23 


Ih — 7 — 12. — 


Sect. IV. of TRIGONOMETRY. 

azu— 2 — 3 3 + czu—4 + dz 5 — z —6— 
fu 7 &c, then by conſtruction, 
j -In 


1 1 


=- eee 


&c, = cord. of EN Whence a = # + I, 


and a — @ or 2 1 Sm, whence a = My for when 
I | —1 : 
Again, — or „ n, and 5 = m, for 
— 2 
when m= 3, 1. 


Alſo c=c+a, PT 0 or c = n, whence 


1 | — 1 I Se 
mn Mm 
+ C42: 
_ 
mM in 
Likewiſe 4— dor d=  =m, and d = . 
o — 1 . 2 
mn in M m M 
Alſo e =c, = 4, and e- „like 
0 — 1 3 3 
qm m un m m m m 
w/ = &, nc rs TIENTS 
23 | 2:3 . 4 
NN mM mM mM m. . . n N. 
B in er. 
2.3.4 2˙3.4˙3 2.3.4.5 
whence tile 1 | | 


Cord of the 2m+1 arch = X into R Zu þ 2 1— 


z 2 — 
1 0 83 I 4 8 2 


czu-3 ＋- dx A — ez 5 
— A n- 


e ELEMENT 8 


——— — — 


25 2 1 2 121 4. 2 


2— I en Wd 2— .. 1 —. 9210 


2 IE F na . 245 
hens m— 6... m— 19,3 &c, continued to m 1 
2 . 3 4 0 * 


p R OP. XXXII. 


Given the cord of the ſupplement of an arch, and the | 


cord of the ſupplement of twice the arch; to find the 
cord of the ſupplement of 2m 1 times the arch, 


Let radius = 1, arch = A, cord ſup. A , cord | 


ſup. 2A=2, then as in the laſt e laſt prop. cord. ſup. 
2m T 3. Ar 2 „ cord. ſup. 2m 1. A — cord. ſup. 
2m — 1. A; that is, if, in a ſeries, any one be multi- 


plied by Z, and the foregoing ſubtracted, you will 


have the next ra one. Hence cord. ſup. 
| of . | 
A= 2 - * 
5A =2Z'—z—TIXX 
7A = B-—2*—22, +1 xXx 
A = 2*t— 2*— 32 4 22 ＋E IX 
11A = 2 — 42 + 3z ＋ 32 I x x &c. 
And in general, cord. ſup, 2m . A 2˙ — 2! 
— a 2 + 5 — 3 + (29-4 d — e 
&c. therefore by conſtruction | 
; * R — 22 + bam=2 + cz —3 
FE 127 ee Kc. Li 
I 
2nbl— 2 — a1 . me" PIs =cord. ſup 


8 A; chenet a= a+ 1, 32 ele 
” 4= 


A 


—10 


cord 


ſup. 
'uͤlti- 


will 


Sed. IV. of TRIGONDMETRY. 


25 Y = 4 &c. all as. in the laſt prop. and there- 


fore the. e 2, b, 6, &c. will be the very 
ſame, whence the 


Cord. fup. 2m T 1. A =* x into 27 — 1 — 


— —— 3 1 3 — 
1 1 32 
=! m4 . m— 3. — 4 * —5 
| 53 LET 
3 | | 
2 —64.— 4. m — 5,048 E 1 2—.4. ” m-—7 
53 — 42 3 4 
z &c. | 


* x - * R « 
part of the circumference, then 0 = 2 — 2»—1 — 
M — 1 _. 0. — 7 -..--, 01 w—_ _—_ 
— e + g | 2m —3 + mn x 2. . 7” 3 

I Lc a 
Zn —4 &c. h | 
For if 2m x 6 E $5 ſemicircumſerence, then 


the cord of the ſup. and the general ſeries is = , 
and may be divided by x. And in that ſeries 2 — 


cord. ſup. 2A, of of the 20 i” part of the avs 
cumference. | | 


PROP. XXXUE. 

The tangent of an arch A being given; to find the 
fine and cofine of n times the arch. BE 

Let : = tan. A, then by Prop. XXIV. S A 


nur iy 1 — 1. 1 — 


— x. —.— A Ke. ep 


| 1 41 — 1 nx" nf MAT, R 
X * —, phe — Or 2 2 — 2 
vir + it 1 —1 exũõ 7 

ure | wrt 1—1.— 2.77 
whence S. A += 
—_— | — 
[FT r A 2.37 
2 &c. 


F 2 Like- 


The ELEMENTS: Book I. 
Likewiſe by Prop. XXVI. Coſ. A 2 — 


7u—1 


— 


6 n 
1 rr+its 27 


whence | a 
S NL 2 if 3 3.4.11 B 
5 8 4. 5rr 


I:? 
g. CL. 


6. rr 8. gr © a ow 


_— 


Co. A FIG IL, W283. B 
rrditls 2777 3 + 4rr 
— . 2—9 C. p i D Se. 
5 . Gr 7 . drr W 


Cor. 1. Hence ſince t=?, therefore tan, nA = 
x 2 


X. H—1 1. 1— 1 | 2 
1. — 74 re. 


Cor. 2. If / S ſecant of A, and 7? tan. A, then 
ſecant HA = — 1 - 2 — — 


pn PU nat 4 oP OB ramgptnls, 
: 2 ; 1 need. 
rad.* 


_= ſecant. 
coſine | 


. i RAR TOME 1 
Tho' the principal uſe of the foregoing propoſi- 
tions is when is an integer number, in which caſe the 
ſeries will always terminate. Yer moit of theſe ſeries 
will be equally true when z is any fractional num- 
ber, if they do but converge. For the inveſtigation 
of any of theſe propoſitions does not ſuppoſe that x 
is always an integer, it only ſuppoſes that z is 1. 


SECT. 


for /rr--tt=/, and 


TIA Sc. that is = LOH 1. f e 


d 


olt- 
the 
ries 
um- 
tion 


at) 


* 


J TRIGONOME TRT. 


. . T. V. 


Angular 2 ans, the inſcription of pollygons, the 
1 * the cords or ea 8 arches. 


* 


PRO P. XXXIV. 


bn TE Ee 
„ 


„** — 


+ i any LEES of a cirdle'as AR be given, and there be 


takin the arch ADS the arth AR; u being any in- 
n 


leger number; and if the whol: each mer of the 
circle be divided into n equal parts at the points D, E, 
F, G, H, Sc. beginning at D: Then I ſay any of the 
arches AD, AE, ADF, AEG, AEH, Sc. repeat- 
ed n times, from A, bill al ways ind a R. 

Call the whole circumference C, then by con- 


ſtruction, » x AD=AR, alfo » x DE = C, and ꝝ 


DEF = 2C, and ꝝ X DEG = = = 3C, 1 x DFH= 4C, 

ce therefore 1555 

n. X AE or AD 1E SAR 0 

and nXAF..ornx ADE ADF ART-20 

and » AEG or n x AD 1x DEG=AR +3C 
un AFHOr NADA EFH=AR+4C Sc. 

Therefore »x AE, » AF, nx AEG, Sc. 1, 2, A 

Sc. entire circumſerences +' the arch AR. And 

ſince any number of circumferences will end at the 


point A where they began; conſequently by the ad- 


dition of the arch AR, e will ane all end 
at R. | 


Cor. 3 „AR. BR, AD, AE, AF, Sc. 
are drawn; then the cord AR cord of n times AD, 
or of n times AE, or of n times AEF, or of n times 


AEG, &c. and BR is the cord of the os of 
each of theſe. 


F 3 PROP. 


FIG. 


— — 
Alt. AD indo wo 


U 
6 
ti! 
ny 
1 
1 
0 1 
| 7 


— ID 


ne 
— 2 OA 


— 


— x — 


. — 


= == — — 


—— 
— — 


— ——— 
23 < 


— — 
- — 


The ELEMENTS. 


T 
To divide an arch AR into any number of equal 


parts, as u. 


Let the radius =1, þ = cord of the ſup. of AR; 
or the cord of BR, æ& BB the cord ſup. firſt part 


AD. Then by prop. XXX. x» — 25 


2 
Sc. = +8, according as the arch AR is leſſer or 
greater than a ſemicircle. Therefore x, the greateſt 
root of this equation, being extracted, will give BD, 
the cord of the ſupplement of the arch required. 


EXAMPLE. 


If the arch AR be leſs than a ſemicircle, and is 
to be divided into 7 equal Parts ;, then. = 7, and 
y ou will have = + I4xi—7x=b, whoſe greateſt 
root x is BD, the cord of dhe of. AD 


2 1407 


Book I. 


ä Otherwiſe. 
Let mY} I, cord AR b, cord AD. x, then, 
by prop. XXIX, you will have x — 2x29 Haff 278 x 
en, Ge. to n termg =2+ 0, according as n 


18. hs even. Then. extract the. leaſt root xx of 
this equation, and then its ſquare root x will be = 
Ab, the cord of the the firſt of the equal parts. Or thus, 


. mT 4 15.1. — 
e 2.1.2.3 lO | 3:142,3, +5. * rr 
= db, Se. 

E X A MPL. E. 


If AR was to be divided into 5 equal parts, then 
= 65, and * *— 10x*+35x*—50x'+25x*==bb, whoſe 
lealf 6g a is the ſquare of AD, and — the 


cord of — 5 Part of the arch AR. 


Cor. 


989 1 


nu 


1 


the 


oy V. of. TRIGONOMETRY. 


71 


Cor. If you continue to extract all the roots x, you FIG. 


will get the values of all the cords BE, BF, BG, &c. 
by the forme? method ; or of the cords AE, AF, 
AG, &e. by the latter nerbod; as 2 5 cor. 
Prop. ANI. 1 es 


Seidel. 


it's is not a prime number, but compounded of 
two or more primes; it will be eaſier to divide the 
arch into a number of parts derivted by one of theſe 
compounding numbers, and then the firſt of theſe 


parts into as many parts as 8 A by another of 
them, and 0 on tothe laſt. b 


P. R O P. XXXVI. N 
7 0 inferite any regular polygon i in a cinch, | 
Let zur number of its ſides be = 2m Ji I, an odd 


number. Radius = 1, 2 = the unknown cord BD, 
or the cord of the ſupplement of one part AD. Then 


by cor. Pr. XXXI. . RE fn + 
m2, 
F 


will give BD, and 9 4— 2 be ** le 7 ” pohgon AD, 
oe. ant 


. & On 1 are the greateſt root 2 


EXAMPLE. 


"I a yang 2m + 1= To or m S 3. then by 
the former equation 23 — 2 — 22 +1 = o, and 
the greateſt root 2 gives the value of BE, and 


V4—zz = AE, de ſide of the heptagon. P 


Otherwiſe. 


Let n= - number of ſides, rad. = 1. * = cord of 
che ſup. of the # part of the circle. Then ſince 
F 4 the 


7. 


De ELEMENTS Book I. 
the cord ſubtending the whole circle is o; therefore 


by Prop. XXVIII, „ —— - any, &c. =0, 
therefore, —_ by y, gigs will have 21 


8 20 — 3 5 — — 8 3 Fs &c. == o, ex- 
I "4 al 
tract the greateſt root x of this equation, then * 4 -K = 


fide of the polygon. 


EXAMPLE. 


In a pentagon = 5, then x. — gx* + 1 g o, 
3+v5 
2 


and & = 2. 


„the greateſt root, and V4 —xx = 


Sk . 5 the fide of the pentagon. 


Scholl fu u. 


When the number of ſides is not prime 3 It will 
be eaſier to divide the circumference into a number 
of parts denoted by one of the primes that compoſe 
it; and then one of theſe parts into as many parts 
as is denoted by another of the compounding prime 
numbers, and ſo on till all the primes which com- 
B the given number be exhauſted. x 


PROP. XXXVII. 


If the arch DAF of a circle, whoſe diameter is AE, 
be divided into an even number of equal parts at C, B, 
A, H, G, Sc. and there be drawn the lines BH, 
C G DE, &c. perpendicular to the diameter AE; 
and likewiſe the cords AB, BE: I ſay, the ſum of the 
lines, BH, CG, &c. E half the laſt, that i LS, BH T 

40 x EB 
-D A 

CGH O= IP 
For draw the lines CH, DG, "0 then all the 


triangles BAK, KHL, LCM, MGN, NDO, &c. 
arc 


hal 


Sect. V. of -TRIGONOME TRY. 


: CM: ML:: GM: Me: : DO: ON, &c. 
1 BK: AK: BK ＋ KH T CM + GM + 

DO: AK + KL 8 LM + MN+ NO: B- 
CG + DO : AO. But EB: AB:: BK: AK: 


BH + CG + DO: AO, therefore AB * 


BHT CG + DO = AO x EB. 


Cor. 1. If the circle ADG be divided into an even 
number of equal parts at A, B, C, D, E, F, &c. 


and all the lines BH, CG, PP, &c. be drawn,. and 


10. 


alſo AB, BE. 7 ben the "ſum of a the Wy mr + a 


| — AE * EB 
CG DE, & Fl 
T e wh has 
For here the baſe of the ſegment is o, and the 
E BD: U,: , 1 coincide. 


Cor. 2. If a ſemicircle ABE ze divided into any 
number of equal parts, as n, at the points B, C, P, &c. 
and the fines BK, CM, DO, &c. S3 Samen; then I 
fay, the ſum of all abe 5 ines BK Toe oy DO, &c. 
AE x EK \ 


2BK | * 4 "Ki ke”. 5 
For by ſimilar triangles IF = BR and taking 


half of the quantities in Cor. 1. BK A CM + 
bo- ABNED DAESER ol 


\ 


— 


Cor. 3. Let radius = 1. 2 8 = A, n being am 


integer. $=8. A. c = co. 1 then the ſum of all the 
fines of A, 2A, 3A, 4A, &c. in the ſemicircle, is = 
1e 


— — . 


4 


Cor. 


are ſimilar. Therefore BK: KA:: HK: KL. . 


2 


10. 


The ELEMENTS Bock l. 
Cor, 4. en the area of the curve, made by erefting 
all the fines perpendicular to. a ling equal to tbe ſemicir- 
eumference, or as it is commonly ca ed, the 2 of the 
ure of fines, 14 = = ih 5. 
For if x be infinite and A be = 1 = 5, then c=r, | 
and the ſum of all the way: or den of the curve = i 


rr 
De. 


1 


PRO p. XXXVIH. 


If the circumference of the circle ADG be divided | 
into an even number of equal parts, at the points A, | 
B, C, D, &c. and the parallel chords AB, CH, DG, 1 
&c. be drawn ; I ſay, the ſum of all the cords AB 


AE- 
CH + DG þ EF, Ne, = = 


For by ſimilar triangles, * AB:: AB: AK 
AN 25 0 ty CL: ML: N:MN :: DN : 
N *& and b > e A AB: 


AB þ( CH + DG + Fl 


Cor. 1. Fa circle is divided into an even number 
of equal parts, and A be one of the parts. Then the 
of all the cords of 2 A, 4A, 6A, 8A, &c. is to 
the fum of all tbe cords of A, 3A, 54, 78, &c. :: 
as EB: 10 EA. 
For BH, CG, DF, dc. are the cords of 2A, 
4A, 6A, And BA, CH, DG, &c.. are the cords 
of 1A, 3A, 5A, &c. 1 05 the firſt ſum, is to 


AE x EB _ AE* 
GM” i 0 1 to AE. 


Cor. 2. Fa eue is divided into any even mm 
= of 755 175 asn; and if A be. one of theſe parts, 


and =S. A, radius Sr; then the ſum of the Jes 
of A, 3A, wi 7A, Ke. Sadie. A. 


1 825 This 
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for the ſine of hatf the arch. 


Cor. 3. i a aral is divided i into au even nn 


of equal parts, and A be one of theſs paris, and rad. 
r, S. A=8, of. Ae; then the ſum of all the 


even fines in the femicircle, that is, the ſum of the ſines 


of 2A, 4A, 6A, 8A, &c. I _ — cotan. A. 


4 
For by Cor. 3. Pr. 3 be 
ſum. of the lines. oY 2A, e — 


5 


And by the laſt cor. . 3 
ſum 5 the ſines fy 5h : 5A Ac. = 7 


Therefore, dif, = 2A 4A, GA &. == f 


PROP. XXXIX. 


FF the circumference of a circle, whoſe diameter is 
AB and center C, be divided into any odd number of 
equal. parts, as n, at the points D, E, F. G, H, I, K; 


= Gd if, from any point A, there be drawn the. cords 


AD, AE, AF, AG, AB, &c. and if there be taken 


S the arch AR = u 50 arch AD, and the cord AR 
draum; I ſav, the produtt of all the cords AD x AE 


* AF x AG x AH x AIx AK = = AR x CB 1. 


1. Let the ine QA be ſuppoſed to revelveabout 
the point A, the common origin of all the arches ; 
then will the part AP paſs thro? the circumference 
of the circle AFBHA. And if the line ſtill oon- 


tinues to revolve about A, then the other end AQ 


will alſo pals thro” all the points of the circumference 
AEBHA. And if the line till revolves forward, 
then the part AP paſſes again thro' the circle 
AEBHA, &c. and ſo on alternately. No if from 
A to any point of interſection as K, the w—_— be 

rawn, 


75 
This follows from this prop. taking half whe cord FIG. 


T0. 


1 — — 
: 5 22 245-4086 : — ra — — 
— = — — — . — 
5 — —— — — — — — — — —— = 
— — — g ne - = % 
— — — — „— — —— —_ — = 
bd — OE" — — — = — — 
5 4 > Fo —= — - . — A ————— — — — 
————— — —. . ˙ — oonniten Mn e8 rw — 2 
— — ——— ——— mn —— — 2 2 2 
— — 


— 
2 —— 


—— 
> 


— en ne oe 
* — pou” — — — * 
— 1 by — PAC, 
— -— —— — * - 
— 2 — —— —-— 1 "= _ 
AFELE 


} 


Wh 
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10. drayn; this cord, AR will be affirmative in going 


the firſt time about the circle; but negative, the 
ſecond time about; becauſe then AR will lie from A 
towards Q in the revolving line, which is the con- 
trary Way to What; i it laid before; likewiſe in going 


che third time about, AR wilt be affirmative, and | 


the. fourth, dime negative, and fo. on alternately, 


Therefore in general, let C = circumference, 'A = | 


any arch leſs than C; then the cords of A, 2C + A, 
4G + A, &c. or of any even number of C's + A, 
3) be affirmative. . And the cords of C + A, 


3C+A, ;C+A, &c. or of any odd number of | 


Ge ++ will be Negative. 1 805 


2. Let AR er cord of the ſingle arch. 


Now ſince n times the arch AD, AE, AF &c. all 
endiat R (by Prop. XXXIV.) and therefore have 
the ſame cord AR conſequently, by Cor. 1. 
Pr. XXIX. we ſhall have 
Cen * — Ha & c. c, the cords of A, 
W 20. A, 4C+ A &c.. . 
* or the cords of * AD, nx AF, nx AH &. 
e 2. x" nv &c. = — c, the cords of 
iC+ A. 30 + A, C A &. 
or the cords of nx AE, » x AG, »x AEH&c. 
And in caſe Iſt, the root AD, being affirmative, 


| 40 others AF, AH &c. are affirmative for the ſame 


reaſon. 
„And in caſe 2% the root AE is affirmative, and 
likewiſe the roots AG, Al. But it is ſhewn in al- 
gebra, that if the ſigns of all the even powers in an 
equation be changed, the affirmative roots are 
changed into negatives, and the contrary. And in 
Caſe 20 all the even Powers of x are wanting, except 
, therefore in caſe 2, changing — c into 4 c, we 
have ** — Hxn = 2. &C. + C, in which equation, 
AE, AG, AI &c. are negative roots. But this 
£quayion is now the ſame as Caſe 1. therefore, in 
general, 
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- general, in the equation * A &c. = = . Ithe 51 6. 
7 — affirmative roots are AD, AE, AH &c. andthe 7. 
| A negative one AE, AG, AI &c. 
i — * 1 04 
3 3. It is ſhewn | in algebra, that in ; nf, equation, s 
Ns I x — nx"—2 &c. c, or rather ut, — ur 2 Nd. 
ad sg the abſolute number is equal to the * 
1y. duct of all the roots; werte e * * AF 
x r. , | 
A, Cor. 1. The ſum If a all the 644 . is ; equal 70 the 
A, /m of all the even ones, AD + AF AH + AK 
of WM =AE + AG + Al. : 
Por it is ſhewn in algebra, that the coefficient” of 
the ſecond term is = ſum of all the roots; and here 
ch, the ſecond term 1s wanting, and therefore AD— 
MAE LAE-AG KG. 5 tn Gy: gt 
ave | 
1. "Cor. 2. 1/0 ſemicircunference be divided into 11. 
any odd number of equal parts, as n; whereof the 
A, Wl two firſt are BF, ibe two next EF, the two next ED 
Sc. and if tbe cords. AF, AE, AD Sc. be drawn + 
8 ben the product of all theſe cords, AF X AE x AD 
) O 8 — I 
. | = CB 3 pet | 
& c. For if AD= AK, then R and G fall ! in B, and 7. 
tive, N AE = AI, AF = AH &c. therefore by this mY 
ame AD x AE FF NK 
and Cor. 3. The ſame things arge od in the "I cox. 
al- M1 oy, AF — AE + AD Sc. = CB. 
nan For by Cor. 1. 2AD + 2AF = CAE + AB. 
are 


d in Cor. 4. If arch BR n x BG, aa; the "NE! alk 

ccept drawn, and the reſt be done as is ſuppoſed i in the prop. 

„ve en the product of all the. cords AD x AE x AF 

tion, I Sc. = AR x CB. and AD + AF Hs AH + 
this NAK = AE +AG ＋ Al. 0 

e, in V 

eral, For 
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For it will appear with a Ine conſideration, that 
AD + BG = half of DE , ot ax AD+» 3 
BG = + C. But a x BG = BR, therefore a x AD 
= 4 C—BR=AR, therefore this cer. comes 
to the caſe of this propoſition. 4 


Cor. 5. If a quadrant be divided into any ods 4 
number of equal parts, as n; and A be one of tbeſe 
. parts, radius = r. Then the product of all the ſines, 
of 1A, 3A, 5A, 7A Oc. in the quadrant = - 
. 3 
This follows from Cor. 2. taking half the cord 
for the ſine of half the arch, and half radius for 
CB, and multiplying both ſides by r. — 


FROP. XL 2 
be circumference of a circle, whoſe center is C. 
be divided into any odd nnmber of equal parts, as n, 
at the Points A, E, F, G, H, 1. K, and fron ; 
any one, as A, to all the reſt, there be drawn the cord: * 
AE, AF, AG Sc. I ſay the product of all ile 
cords, AE x AF x AG Xx AH x Al x AK ? 
RX AC; —1. A 


For let the arches AD, AR be infinitely ſmall, 
and they will coincide with their cords ; then the 
cord AD, is to the cord AR, as 1 to #, and wi 
this ratio the cords AD, AR vaniſh when A and 
D coincide, and therefore by Prop. XXXVII. 1 
AE X AF Xx AG &ec, = x X CB-.— 1. 1 


Otherwiſe. : 
- oi AD be = o, then u times the arch AE, AP, l 
AG &c. always ends at A, and therefore c, the cord! 


3 
"ee 
E13 
xs - 
yp 
pe; 
bs 08) 
* 0 
. 
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2. 11 —1 5 
XXV.) #5— 1 &c. = 0, wherein one root s 


iso, and the equation being divided, we have #— 
1 5 boy * &c. = o, wherein the abſolute number is 
v or rather -, which therefore is equal to the 
product of all the roots, whoſe number is now a — 1, 


= Cor. 1. If the ſemicircumference AEB be divided 
into any odd number of equal parts, as n; whereof the 
= two firſt is AE, the two next EF, the two next FG 
= &c. And the cords AE, AF, AG Sc. be drawn: 
I., tbe produtt of all the cords AE x AF x AG 
Þ Ws N 

R, Sc. — CR X vn. | | 
= For AE = AK, AF = AI &c. therefore AE* x 
AF x AG = z» x AC", 


= Cor. 2. If the quadrent of a circle be divided into 
ny odd number of equal parts, as u, and A be one of 
Wy then ; then the produtt of all the ceſines of A, 3A, 


WE This follows from the laſt cor. becauſe 1A, 


; AF &c. are the coſines of 286, *BF &c. or of 
1 A, 3A &c. | 


= Cor. 3. Hence alſo, the ſame things ſuppoſed as in 
% prop. the ſum of the ſquares of the cords AE. + 
AF + AG: + AH* + AF + AK = 21 x CB. 

14 


n a n—7 
For in the equation ns — 22 &c. = ©, or ra- 


cher by Cor. 1. Prop. XXIX. x" — 1 a &c. = 0, 
one root x = o, which being divided, * 1 M = 3 
&c. = ©, ſince here the index decreaſes by 2, there- 
fore 


af theſe multiple arches is = o, therefore if s cord F1 
of the ſingle arch, we ſhall have (by Cor. 2. Prop. 7. 


12. 


13. 


12. 
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fore xx is the root of the equation, and # or a the 


coefficient of the. ſecond term is the ſum of the 
roots, that is, of the ſquares of AE, AF, AG; 
which . gives the ſum of all the ſquares. 


PROP. XLI. 


i the i of a 1 whoſe « center is C. 


and diameter AB, be divided into any even number of f 
equal parts, at the points D, E, F, G, H, I; and 
From any point A, there be own the ods AD, 'AE, 


AF &c. And the 1 AR be taken = u X arch AD, 
and the cord AR drawn; then the product of all the 
cords AD X AE x AF Xx AG x AH x AI = AR 
X C] . 


Let ow AR c, and & = ond of the = WM arch, 
then by Prop. XXIX. we have — x?" + 2 . &c. 


cc. But xx or the roots of this equation are 


AD, AE*, AF* &c. and therefore their product 


AD* * AE &c. = cc or rather cer 2, and ex- 


tracting the root, AD Xx AE x &c. = c —1, 


Cor. 1. The ſum of the ſquares of all the cords AD? 
4 AE* + AF! + AG* + AH* + AF* = 21 x CB». 


For the coefficient of the ſecond term 18 che ſum 
of all the roots 21 or 2nr*, 


Cor. 2. If the ſemicircle AEB be divided into an 
even number of equal parts, as n; and the odd cords 
AD, AE, AF ar wn z I ſay their __ AD x 


AE x AF = CA x V2. 
For in this caſe, AD = AI, AE = AH, and AF 


= AG, and AR = 2CB, TI e AD? x AE* x 


AF; = Re * = 20. 


PROP. 


Sect. V. of TRIGONOMETRY. 
PROP. XIII. 


Tf tbe circumference of a circle, whoſe center is C, 
Be divided into any even number of equal parts, at A, 
D, E Sc. and from one of them as A, there be drawn 
to all the reſt the cords AD, AE, AB, AG, AH; 
I ſay the product of all the cords, AD x AE x AB 
x AG X AH = » x CB. 1. 
For n x AD, z x AE &:c. all end at A, and their 
cords = ©, therefore by Cor. 1. Prop. XXIX. æ*— 1 
2. * 5 Kc. .. 2 *: X VA xx, = o, 
and one root x o, and dividing the equation by 
it and the correſpondent cord of the ſupplement 
vi—xx (which here is AB), and we ſhall have 
ch, Mt wt ＋ n — 2. & — 4... ＋ an So, where ix or 
z is the rectangle of the remaining roots AD, 
AE, AG, AH, which multiply by 27, and you 
ave AD x AE X AB &c. = ur"—7. t 
This prop. is alſo evident from the laſt prop. by 
ſuppoſing AD, AR infinitely ſmall, and to vaniſh 
Win the ratio of 1 to u. | 


PROP. XLIII. 

| If the circumference of à circle AFHA, whoſe 
Piameter is AB and center C, be divided into any 
en number of equal parts, as u, at the points D, E, 
. G. H, I; and from any point B in the circum- 
Frence, there be drawn the cords BD, BE, BF Sc. and 
W the arch AR be taken = n Xx arch AD, and the 
p74 BR drawn; I ſay, 

. X The produtt of the ſquares of the odd cords BD* X 
F X BH* = BA + BR x CB"—-?, when zn is an 
number; and =. BA — BR x CB. -, when an 

an even number. 


8 And 


14. 
15. 
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FIG. And the produft of the ſquares of the even cord; 

14. BE* x BG* x BE = BA—BR x CB*—1, ben 
8. 2 is odd, and = BA + BR x CB*>?, when zn ii 


even. 

Eo 2 are 
For let A be the common origin of the arches; T 
and let the line PQ revolve about B, beginning at h 
A, and going through the ſemicircumference AEB, ** 
in which any cord as BR being drawn, will be affir. 4 

/ mative. But after the point of interſection paſſes: re 

through B, the other part BQ paſſes through the * 
whole circumference, in which any cord BR will beg eh 


negative; then the part PB paſſes through the nen 
_ circumference from B, and any cord drawn in i duct 
will be affirmative ; and ſo on alternately. There. 
fore if C = circumference, A = arch AR lefs than 


| C; then will the cords of A, 2C+ A, 4C 4 Co 
| &e. be affirmative, and the cords of C + A, 3C + Al fquar, 
| 5C + A &c. negative. Put a= cord of BRMY 4: 
| then | 1 
= 71 | For 
Cas E I. equati 
i In the arches AD, AF, AH, whoſe ſup. com Cor 
x are BD, BF, BH; we have a x AD S A, » x AF-ifcerd; . 
2C + A, »x AFH = 4C + A &c. wherefore bas ;; 
cords of n x AD, 1 x AF, » x AFH are aft = 4Cl 
mative, Whence by Prop. XXX, N 

| | 5 Cor. 
* — 1 Kc. — 2 = 4 @, when 2 is ol»; an 
and x" — ur- &c. + 2 = + 4, when 2 is een 
_ thatisx" — 2x"—2? &c. = @Þ 2, according as 1 . / 
odd or even. In which equation the ſquares of Ba oth 
BF, BH, the odd cords, are the roots; thereſapL. J. 

their product is 2 + a, or rather 21 XB. 
according as tu is odd or even. This! 
0 coinci 


C a6 


. Ka. v. of TRIGONOMETRY. 1 


CASE II. 


In the arches AE, AEG, AEl, * ſup. cords. FIG. 
are BE, BG, BI; we have 1 x AE = C+A,: 14 
& AEG. = 30 ＋ A, z» Xx AEI = 5C + A. 15. 
Therefore the d 500 of 2 AE, 1 x AEG, n XAEl, 
are negative, whence by Prop. XXX. 

* — HR 2 &ͤc.— 2 = 4, when u is odd, 
and x — nx 2 &c. 4 2 = — &, When 2 is even; 
that is, ** — e &c. + 4 T 2 = o, as 2 is odd 
or even. Wherein the ſquares of BE, BG, BI, the 
even cords are the roots, and therefore their pro- 


duct is a I 2 or rather 2r + 4 x 1®=7, according as 
is odd or even. | 


Cor. 1. The ſame things ſuppoſed ; < ſum of the 14. 
ſquares of the odd cords, as alſo the ſum of the ſquares 
F the even cords, BD: + BF* + BH* or BE* + 
BG* + BF = » x CBC. 
For the coefficient of the ſecond term in both 
en, is 2 or ur, the ſum of the roots. 


Cor. 2. The product of the ſquares of the odd 
Fords + the product of the Frey, of the even cords, 
bat is, BD* X BF. x BH* + BE* x BG“ x BP 
= 4CBr - 


| Cor. 3. Hence alſo if the circumference be divided 16. 
n is oe an even number of equal parts as u; and cords be 
Irawn from any point B to all the reſt, then the ſum 
bf the ſquares of the alternate cords will be equal to 

ach en and to n x CB; BA* + BF* + BH* + 
3 BN* = BE* + BG*+ BM* +- BO* A N 


This follows from Cor. 1. ſuppoſing the point G 
$0 coincide with B, and D with A in Fi ig. 14, 15. 


2 Cor. 
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FIG. Cor. 4. F the arch AR, the multiple of AD, be 
16. greater than half the. ircumference ; ; then the cord 
of the ſupplement will be —a, In which caſe * you 
= - muſt write — BR for ＋ BR, ond + BR for — BR, 
in r the n propoſition. 
SCHOLIUM, 


Since the ſquare of the cord = verſed ſine x di- 
ameter, therefore, in the foregoing propoſitions, and 
their corollaries, you may, by ſubſtitution, find the 
ſums or products of the verſed fines of arches, in- 
ſtead of the ſums or products of the ſquares of the 
cords correſponding to them. 


P-R-O:F, . 1 
= 17. If the circumference of a circle, whoſe diameter is 
| 18. AR, and center O, be divided into any number of e. 
| qual parts as n, at 'the points A, C, E, G Sc. begin. 
he at A; and from any point P in the diameter AR, 
be drawn the lines PC, PE, PG Sc. I jay, the pro. 
duct of all ihe lines AP PCx PEXPG Sc. thro 
the «hole circle is = AQ” — OP», 1 


bl or draw the cords AC, AE, AG; and from 
C. E c. let fall perpendiculars upon the diameter 
AR. as CI Oc. and let AO or OR=r, PO 
1 „. Then PC*=AP*+AC*—2PAxE 


Al=y+AC'—=AC", 


that | is, e += AC: 


— — 


likewiſe PE- 47 AE. | | theſe multiplel] 


alſo PG. Ki AG* &c p 
together, produce PC: x FE? x PG* WA ot : 


jed 


Sect. V. of TRIGONOMETRY. 
AE e XACT AETACTAG 
TAE A X AC AE XAG*=PCxP e x 


PEXPexPGxPg. But in the ſecond term of 
this equation, AC*+AE*+ AG is the ſum of the 
ſquares of all the cords (AC, AE, AG) which 


their rectangles B. In the fourth term, the ſum 
of all the ſolids C, and ſo on. Likewiſe the in- 
dex of y in the firſt term is 2— 1, when x is odd, or 
2 when even. This being premiſed; the equa- 
tion will be expreſſed in general thus, PCxPcxPE 


r. Se. =yrmt Lyman ied + C 
| 7 rr 2 
4 . : | | 


a | * 3 
. -a mens amok 


Wwhen z is even. Let x = cord of AC, AE, Kc. 
chen, | „ 


| | 7272 411 J. 3 
if be an odd number; then by Cor. 1. Prop. 


n 


— — — 


71 —1 


XIX. the cord of » times that arch = 


4 = &. in this caſe. But here one root is x o, 
& 


y which dividing the equation, and multiplying by 
> 3 | _ . — | 
n, you will have & !—arp . 74 . 


5 1 4. H— 


rok &c. So, wherein the roots are 
AC, AF, AG, Ag, Ae, Ac. But ſince AC= 
ic, AE=Ae, AG=Ag, and ſince in this equati- 
In there are only the even powers of x; therefore xx 
| (3.2 18 


call A. And in the third term is the ſum of all | 


8; 
F166, - 


17 
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FIG. is the algebraic root of it, and all t he particular 
17. roots are AC*, AE*, AG“. 
: But in every equation, the coefficient of the ſecond | 


term is = the ſum of all the roots, therefore A C* 
T +AE-+AG*=nr*=A. The coefficient of the XXI 


1. 2— 7 —. 


. 7 — 


third term = ſum of all the reftangles= 
=B, the coefficient of the the fourth term = ſum of | #=0 


all the ſolids = C = — 1275 25 , and ſo on. reſpo 


Therefore puting tou A, B, C Sc. theſe their va · FAT 
lues, and we ſhall have PC x PE x 2 x Pg &c. = 


E H N * —=2r*&c. = | 
2 5 


— | ing e 
CE - A - S 5 + BY 
, e 0 E 
- Zr * c. that is (puting em 
for y and involving) 1 
ee e 1 — 1.2 — 2 2—1.2—2. 2 — —4 = | 
gm] —1 1x : Ix — =, x3 3 
* 9 1 EI 85 Wy effici 
1 — 2 1 1 Mo — | 
o ˙ A _ 22 = lids = 
oy 2 Pt: 2 —3 1 — = PEP 5 fore 
TW n Go Wg neral 
MN —h Ht ow 80 
e + yo — ant + 7 I 88 Sc. 
. 5 
Then multiply by PA or r -x, and you will har 2 
e _ Kos 
— 


C As! 


4130. 


— * 


Cas! 


have i 2 — . — gmt + — 
| | a 1 
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C A8 HI. : 


If u be an even number; then by Cor. 1. Prop. FIG. 
XXIX. the cord of x times the arch =y/4rr —xx X 


* We 2—2 * N "RY . . 
—_— &c. = o, in which is one root 
p”_ > TE 


o, and dividing the equation by and the cor- 


W reſpondent cord of its ſupplement V 4rr—xx (which 
here is AR), and multiplying by r“ you will 


2 


E p4 6 


CET 


Et &c., o, in which there be- 


6 


ing only the even powers of x, the roots are AC*, 
: AEZ, AG. 


But in this equation, the coefficient of the ſecond 


term is = ſum of all the roots AC*+ AE ＋ A 
2x. A. The coefficientof the 30 term is the ſum 
of all their rectangles =—— _ .. B. Theco- 


0 WJ efficient of the fourth term is the ſum of all the ſo- 


— ——— 


Ie c, and fo on. There- 


47505 8 fore puting for A, B, C, &c. their values in the ge- 
=" neral equation, we have PC x PE x PG x PR &. 
* 6 = — — — F — 

5 = 7 | ern bx 


3% 

7 5 

5 

War 
3 
1 
a 


Kc. - 12. 72 44. Foyt yam 


1 ha 


H— }.MH—4 , 
2 225 


2 
4. 1-5. 32 — 0 : ing 
. Xe rix3 yy +85 &c, that is (puting 


x for y and involving) 


_—_ > 


(3 4 


18, 
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- 1—2.2— 2 2.— 3. aue 
0 * . erg . cc. 
— 1 2. — , 
— rþ —=2, ane i — — — 
1 : 
1— 3. 1—4 —.—. — 
2 — 3 . Ca 
2 ö 2 
4. —5 . —6 
| oP —_ &c. 
Ke. 
6 &c, + ©? 
2-2 * OW eee. 


** — 2 


Multiply by PA 5 PR or rr — xx, and you will 
"have, PAX PC x PEK PUX PR XxX Prx'Pe x 
| Pra, E. D. | 
FIG, Cor. 1. If the ſemicircumference AER be divided iſ 
18. into any number of equal parts as n; at the points A, 
B, C, D Sc. and from any point P in the diameter 
d AR be drawn lines to all the even points of diviſion, 
as PC, PE, PG; I ſay, the product of PA into that 
ef all the ſquares of theſe lines, PAX PCX PE*x PG", 
if nis an odd number, or of PA and PR into theſe Wi 
ſquares, . if n is even, 1s : 
SAO. —OP” 


For if 1x AC = whole circumference, then xX AB BR. 


= half the circumference, and Pc=PC, Peg PE &c. 

Cor. 2. If a ſemicircle be divided into n equal 

3F parts, and one of them be K, and 5, t, u, Sc. be put 

| for the coſines of 2K, 4K, 6K Sc. to n. K, if 1 

75 odd, or to 12. K if even; then I ſay, r—x „ 

* Tr-—25X+XXXIT—21x- 3X XIT—2Uux- xx, Cc. if 

be an odd number, or N fr. 2 A 

Xrr—2txdbxxXrr—21ux+xx &c. (if n be even) = 
r, 

For let a, b, c &c. be the ſines of 2K, 4K, 6K &c. 

or of AC, AE, AG &c. then CI=a, OI, Pl 


— 
— 


C. ; 


Sc. if u be odd, 


Set. V. of TRIGONOMETRY. 8 
= x, AP=r—x, PR=r+x, and PCA. FIG. 


—. 


. =aa+55—25x4-xx=1rr—25x+xx, after the 
ſame manner PE*=rr—2tx+xx, and PG*—=rr— 
zur xx, &c. and by Cor. 1. the product of theſe 
into x, or elſe into —xxr+xz is =r"-—x". But 
obſerve that the coſines of arches rr than 90%, 

will be negative. 


Cor. 3. Hence alſo if d. e, f &c. be the fines es of 1K, 
2K, 3K, Sc. then y x y* J- *. XY y4 U 3 


Td 


Or y xrfaxy'+ 


if n be even, 1 | 
This follows from the demonſtration of this Prop. 
for 24= AC; 20 = AE, = AG, &. 


Cor. 4. Alſo, if a, b, c be the verſed fines of 2K, 
4K, 6K Sc. 


thea if n be odd, y Ln 


XJ Fax ain Face 2cæ, 


In be W 5 hs 
2 "SEE 575 
&c, = 77 - x", For = 7 7 3 . 


Cor. 5. And if P be taken without the circle at , 


| tbe produdt of all the lines A x Cx nExnG Ge. = 


. 

For let Ox: OA:: OA: OP. And let the lines 
PC, PE &c. be drawn; then ſince O: CO: : CO 
0b, and angle O common, therefore the triangles 
100 and COP are ſimilar, and for the ſame rea- 
ſon, 1 EO, and EO P, &c. Whence 20: CO:: 


zC: PC:: IE: PE &c. :: R: PR:: nA: PA. 


1 mA x R rX C 
Therefore PA = —O PR 10 — PC * 


Whence AP PC 
* 


i FEA Ge. 


18. 


| 
i 


90 
FIG. 


 drawntoallt be odd points of divif on : then, the produll N 
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+ O FP. NV. 
If the circumference of a circle AEG, wbef diameter 


Ea 


is AR, and center O, be divided into any number of 


equal parts as n, at 'the points B, D, F &c. and the 
part Bb be biſeaed by the diameter AR; and from any 


point P therein there be drawn the lines PB, PD, PF 
Sc. TI ſay, the product of all theſe lines PBX DPF 


Sc. thro the whole circle i is =AO"+ OP*. 


For let all the parts BD, DF &c. be biſected in 
C, E, &c. and PC, PE &c. drawn, and then the 
circle will be divided into 27 parts, therefore 


2 on laſt JA. PBxPCxPDxPE&c. SAO. — OP- 
and by e fax PCx PE&c. AO op. 


me 
therefore by 1 PBX PDxPExPRxPfxPaxP5 = 
diviſion when n is odd, 
=... a PDxPFxPHxPbxP/xPdxP3, 


e O Pa- 
when nis even, is= IF I —=AO”+OP*, 


Cor. 1. i the ſemicircumference AER be di- 5 


vided into 2 number of equal parts as n, in the 
points A, B, C, D Fc. and from any point P in the 
diameter * * lines PB, PD, PF, Sc. be 


of all their ſquares, if u is even, PB*xPD*xX PF. 
PH“; or that product xd by PR, that is, PB x 


| PD xPE'xPR, if n is oda, is = AO' OP. 


F or if 1B whole circumference, then nx AB 
=> circumference ; and PS SPB, Pd PD &c. 


Cor, 2. If @ ſemicircle be divided into any number 
ef equal parts, as u, and one of them be K, ans 
5, 


Sect. V. of TRIGONOME TRY. 


5, 42 4, Ce. be the fines of 1K, 3K, Sk Gt. to PIG. 


. K when u is even, or to Z. K when u is odd. 
Then I ſay 


rar TN N rr LAN rr—2ux-xx0&c, = bx", 


when 7 1s even, or 


r＋xYerr — 25X+-xxX rr d-xxxXtT—2Ux+xx Sc. 


=” r, when z is odd. | 
For if a, ö, c Sc. be the ſines of 1K, 3K, 5K Cc. 


then the ſame way as in Cor. 2. Pr. XLIV. will be 


found PB*=rr—25x+xx, PD*=rr—2tx+xx, PF* 


=rr—2ux+xx Sc. whoſe product alone, or elſe 


multiplied by r+x, is, by Cor. 1. =7* + x". 
FP be without the circle as at r, it will ſtill be 
B x D x AF Sc. = AO"-+ Oz". 


For by this Prop. and Cor. 5. of the laſt; that 


1 On?» AO e | 4 
product will be 8 On + A0“. 


PRO P. XLVI. 


If the arch Ae of a circle be divided into any 
number of equal parts as n, of which AB 1s one; 
and if the whole circumference be divided into the ſame 
number of equal parts, at the points B, C, D, E Se. 
beginning at B; and if from any point P, taken in 
the diameter AR, the lines PB, PC, PD &c. be 
drawn, and eF be let fall perpendicular to AR to 
interſect it in F, between the center O and R. And if 


AO=r, OP= x, OF= 3; then I ſay the produft of 


all the ſquares PBax PC*x PD* PE. &c. = 1% | 


| br-ix ＋ yon, 


For let AO=r=1. AP=y=1—x, then you 
will find as in Prop. XLIV. PB*=y* + xx AB", 
PC'—=y* xx AC, PD. AD! &c. which 
multiplied together, produce PB* x« PC* x PD* Se. 
SY AY = ＋ Bx -A, Cx Sc. + Fx", put- 
ing v = 2, A = ſum of the ſquares of the cords 


AB! 


- - 


57 
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FIG. AB*FAC+AD? Sc. B= ſum of their rectangles, 


20. 


N N= c. I cc; and thn 


C = ſum of their ſolids: Oc. and F product of 
them all. | 

Now. if z.be the cord of an arch, c the cord of 1 
times _ arch, then by 2 XXIX. e e. 


—3 —. — —5 


2 25 
In which equation, the root 22 8 indif- 
ferently the ſquare of any cord AB, AC, AD Sc. 
Therefore by common algebra, the ſum of the 


{quares of the cords, AB* + Bt + AD! Sc. = v, 
the ſum of their products =. — — ; ſum of their 


ſolids = vx — 7 Sc. and the product of all 


= cc. Whence we get A=», B= _ 2 


2 . 2. and "7 
2 +3 


C. PD* Se. = ray 4 D -4+ 


Conſequently PB* x 


y = 4.35 
2.3 
1—x for y, and 

involving, we have PB* x PC- xx PD* Sc. = 


3 —1 — 


ö n 1 o | f 
1 KA- * * N = © . © * © Se. —W T4 
bong oinq 
T. — V  — * Se. Sc. TX 
1 | 


2 


—3 — 
1 * *— == Se. 


e. 
cox” 


pcs it will appear, by ſuming them up, that the 
coefficients of the ſecond, third &c. terms are o, 


till Too come to the middle term, where you have 
x cc 


| 


the 
e o, 
haue 
ccx 


e 8 pk 
| »=2, 4, 6 &c. that the term vx, v. — „ 9. 


rather 722 ＋ 27 N + . 
\ 


| Will B x nC* x nD* &c. = 921 + 2þpr=iyn 


ect. V. of TRIGONOMETRY. 
cc (the index u being 2 ); likewiſe beyond the 
middle term they are o, becauſe the coefficients are 
the ſame at equal diſtances on each ſide from the 
middle ; whence they all vaniſh till the laſt x“. 

Now to find the coefficient of the middle term, 
it muſt be obſerved, that ccx" ſupplies the place of 
the firſt term of the next horizontal ſeries; which 
term, if it were there, then the ſum of the coeffi- 
cients (in chat perpendicular column) ry 41s 
alſo be = ©, as before. Hence it follows, that if 


+. 
* g 4 4 
= 4, 
: 3 314 
8 1 4 22 v . 


: : 3 2 x3 Se. will be wanting, reſpectively, Which 


3 


term is 2x, 2x*, 2x", &c. reſpectively. And in gene- 


- 3 » | ; | Ny 46 » „ 5 N For 
ral, the term wanting is always — . _— 
| | : 1.2.3 oof — I 1 


7 
be found to be — 2x"þccx". But co = AR x AF 


=2 ++ 23, therefore — 2x" ＋ 2 +26. x" =2bx" is 


4 the middle term. And therefore PB* x PC* x PD 


&c. thro' the whole circle, = 1 ＋ 2% ＋ x2", or 


PY 


Cor. 1. If the arch Ae be leſs. than a quadrant, 


end F lie from O towards A; then will PB* x PC* 
| x PD* x PE &c = rin — 25 , + x2", 


This follows from this Prop. putting — 6 inſtead 


of + 5, as lying on the contrary ſide of O. 


Cor. 2. If P be without the circle as at r, then 
* x7" 
according as F falls beyond, or on this fide of O, in 
reſpert to P. 91 | 47 
The demonſtration of this Prop. equally proves 
this, ſince the even powers of x — 1, are the ſame 


with "thoſe of 1 — x, and / or 23 is an even number, 


RINSE 


5h 


20. 


N TE Yau — 2x". Conſequently the middle term will 


21. ö 


20. 
21. 


Cor. 


Te ELEMENTS &:. Book], | 
Cor. 3. Let b = rofine of an arch A or Ae, to the | 
radius 1; a — hs C, and s, t, u &c. the 
Bon Ne. 4 

cofines of B, B＋ C, B 2C, B＋zC, &c. 0 BA. F 
2—1. C, to the radius t, & = any quantity; then T ſay, 
rr — 25x + xx X H 2 + xx X rr — 2u* T ax & c. 


to n terms, f5 = n — 2 pjpt—ign + PLLY 


For let a = Bl the ſine of B, 5 = OI the coſine, | 
then PB =BI* + PF = aa + 5 —#x = aa+55— | 
25x px* rr — 25x + xx, for the ſame reaſon, | 
PC* = 77 — ix þ+ xs, PD* = rr — azur T xx, | 
&c. but by Cor. 1. the product of theſe is = 74" - 


25 — 1" + x2*, 


If A be greater than a quadrant, write ＋ 5 for 
——b, Likewiſe any of the coſines, , t, u, &c. of 
arches between go, and 270, is negative, and there- | 
fore in that caſe write , , T inſtead of-, 


mf, aw , &c. 
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Plain trigonometry, or the dofirine of plain 
2 triangles. 


_— TA. 
— * — 


ith. 
—C _— 


— 


LAIN trigonometry teaches the relation of the 
ſides and angles of plain triangles, and how 
to calculate their ſides and angles. a 
A plain triangle is made by three right lines, 
which are called it's ſides, and if one ſide be perpen- 
aicular to another, or makes a right angle with it; 
then it is called à right-angled triangle, otherwiſe it 
s an oblique triangle. 
= 4 right angle is meaſured by an arch of go?, an 
cute angle is leſs, and an obtuſe one greater than a 
Tight angle. | 
ln a right-angled triangle, the ſide oppoſite to the 
Wight angle is called the hypothenuſe ; and the other 
vo, the legs or /ides, or ſometimes the perpendicular 
id baſe. . 
In all plain triangles, the ſum of the three angles 
eogether is 180 degrees: and in a right angle-trian- 
ele, the ſum of the two oblique angles is 90. 
= When three letters denote an angle, the middle 
Wetter is always at the angle. - 
Y SECT. 


RIGONOMETRY. 


- 0 
1 2 


The ö 


SECT. I. 


The las ons, and ſeveral proportions anion the 
fides, and * of 8 855 tri wk 


— 


Vabv Tomy 


180 AD 
3-14i596 
x AD, that i . ACD= * * vip 4 150 


&c. = 57.2957 T 


— 


' FROP. 1. 


In any right-angled triangle CAB, let the hypothe- 
nuſe CA = b, and CA CB or BD =»; then, 


1 
57.2957 * 5 


= angle ACB in degrees; where A, 
preceding terms. 


For with the center C deſcribe the arch AD, then 
BD or v is the verſed fine of the arch AD, and 
radius 2; N Prop. XIV. B. I.) arch AD = 


C &c. but as half 


me rence © 3. 141 50 180 degrees : : 
= degrees in the arch AD = 2 age 


+ 35 


5 
7.125 


« ** are 5 tht 


DYE 


Cor. 1. 4s the ſum of the hyp. and + longer lig 
AC +3 CB : : 


So the Herter leg AB : 
To its oppoſite =. . nearly. 


Let CB , and AB c, 4 
then by the nature of the circle, c = 


= C in C in degree!, 
= N 55 


U. $c&.1. of TRIGONOMETRY. 97 
/2h0 — — 3* 2bv8c. by evolution. Then by this prop. FIG. 


2385 —_ GOP: =p he 1 20: nearly, multiply this 


_—_ by the Ms and you have ax: Va 25 — 
= abu = = 27 * V2bu + —; V2bv 2bv, and di- 


— 4 3 
| viding b 2bv, * 7 3c 
FF Þ 8 Of „ 1 3 * hb 127835 
ben, 1 
© And LL =a x __4+_ = (by a). a X 
U 
I 3 | 
the ＋ 125 
i— Kc. = ax? =” - ox che 
h 30 35 
then 2 +6 1 | 
and 22 whence a x 25 +3 = we \ 
þ == 3 
al nearly, or YF 86. 
©Y Schorr fun. 
2772 Hegi, 1 57. 2, then 2 2 4 = 86, and by Cor. 1. 


b4-3b:1::48: a, and 2b +b=2, and þ = 


th 
„ = BD, whence 2 — 25 = 
b 2 - 24 2 
— a 2 27 
h — 1. | | — —— 
1 2—1 wy equation reduced gives, h e 
1 . Whence 5 == SER ab, which | is 
a 4 
Rorſter's rule 
res, 


2 H PROP. 
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PROP, 1I oy 
In any right-angled triangle CAB, let a r degri b x 
: in the leſſer . C, mu — E.. —. Then a3 


57-2957 


e $60.58 C 
So the hypothenuſe CA: 4 
To the adjoining fide CB. 
where A, B, C &c. are the foregoing terms, wi near! 
their ſigns. 5 
| Fe. 
For let radius CA or CD = . Arch AD = 
then 2 = - — = mb, and by Cor. 1. Pr. XI CA; 
657295 &c. . Tn 
B =þ — oy . 
. J. coſine C 5 B b 
1 20 + mhs _ — &c. = CAx 1— Klee 
1.25 $25 3. oe! . 1,2 
N g1 — . 
— —— J &c. 2 7 
1.2.3.4 "= 1 * 138 | 
Cor. 1. If a be the leſſer angle, in ares tn 
Ls be, 7 
| of nal + 
As 2 27: 4 ONS 121 : byp. CA: op. /ide 17 
LY „„ * 
For let » = 57.3, then CB* = bb —2* - 
| | - 3 Since 
&c. and AB* = CA* — CB* =2* — ©, and f Poth. 
| | | 3h* = 
; | F the 


tract! 


Sect. I. of TRIGONOMETRY. 


Wi | 0 
23 mh FIG. 


tracting the root, AB = 2 — 8755 = mb — 14 1 
„ 1 gs TRE? 
gra Þ x 3 and dividing both ſides | by * 


——— 


n 1 35 4 1 1 r 


. Cor. 2. If a be the leſſer angle in degrees, then 


1:44 ks 
F ſede B 
. . CA : adjoining ſide C, 


As 1: 1 — 


it 4 nearly. 


For CB=CAxX1—Z =CAxi—@= 
| 3 WES. 


YC — 


25 1. 24 
BCA X 1 — - 7 
| 10000 


 SCHOLIUM. 


Let q= 90%, 5 = 4, then ſince CB = CA x 
1 — , by diviſion CA —=CB x 1+ = and 


2711 2 


— 


CA x = CB x 3 + . But 277 — 5% 


„ the * 8 Sin 
. 5 + A 292 ＋ 3a. Therefore CA x 
fide Al 77 ei — | | 


s = CB 4. earl 3 which 1s Wilſon's 
* 3a es OY / 


0 ms 
2* ＋ 


and a 


Since in a right-angled triangle, the ſquare of the 
ypothenuſe is equal to the ſum of the ſquares of the 
des. And in any triangle, the baſe is to the ſum 
the ſides, as their difference, to the difference of 


trad H 2 the 


100 
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FI G. the ſegments made by a perpendicular. Therefore 


I, 


2, 


by theſe and the two foregoing propoſitions and 


their corollaries, all the caſes of plain triangles may 
be reſolved, without any tables whatever : dividing 


oblique triangles into two right-angled ones, by a 


perpendicular let fall from the end of a — ſide, 


and oppoſite to a given angle. 


PROP, III. 


"I any rigbt-angled triangle CAB, any one of thi 
three fides being made a radius; and a circle = 
from the end of it as a center; then the other fides wil 
repreſent fines, tangents, ſecants, Sc. of the reſpetiin 
angles: then it will be, as any fide : to what it repre 
ſents in the table : : ſo is any other Sh de 
Preſents in the table, 


Deſcribe the arches AD and BE, from the cen. 
ter C; then if CA be made radius, AB will be th 
ſine, and CB the coſine, of the angle C. Andi 


CB be made radius, AB will be the. tangent, an 


CA the ſecant of the angle C. And becauſe th 
ſines, tangents &c. of any angles may be found 


the tables; therefore, when any triangle is pro 2 
there may always be found a ſimilar one in the 
bles; and conſequently the ſides about the We a 
les are proportional. 


Therefore it will be, 
: S. C : AB:: coſ. C: CB. 
: tan. C AB „ 


As radius: AC: 
and rad. : CB : 


PIR O P. IV. 


In am right-angled triangle, CDE, 
As the ſum of the hyp. and one ſi de, CE + ED: 
Radius:: 
So the other fide, CD: 
To lan. hay the op, angle, CED. 


: to what it 


For 


And < 


Il. 
fore 
and 
may 
ding 
by 2g 
ſide, 


of the 
cribel 
*S Wil 
Def 
repre 


f 14 tt 


Produd 
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Produce DE to B, ſo that EB = EC, then 4 B FIG. 

= JL. BCE, and angle DEC = E. B 4+ BCE = 

2 B. But in the triangle CDB, by 855 III. it 

is, as DB : radius : : CD : tan. B; that i is, DET EC: 

a : CD tan. 2 E. 1 


The fades of any triangle, are Proportiqnal to the 


83 


Wines of their oppoſe He angles, „ :* B 


FB: S. A. 
On AB, AF Jet fall the r FH, Bb; 


then by Prop. III. AF: FH : RY 3.2 


FH: FB :: SB: R 


Ftherefore ex equo, AF ; TB:: S. B: SA. 


„ | 
As AB: 3 R S.A. 
and BY: BF: : S. F: R 
and ex £990, AB: BF 8 F: S.A. 


Cor. 1. If a line AD be drawn from the vertex of 4. 


Wy triangle cuting the baſe ; the reftangle of the ſides 
4 fines of the vertical B are directly as the ſe 85 
ente of the baſe. 


 CAxS.CAD 


And S. CDA or BDA: AB : : S. DAB: DB = 


* therefore, CD: DB:: CA x S. CA 


AB x S. DAB. 


Cor. 2. If in a triangle two ſides AC, CB, and g. 
be angle A oppoſite to the leſſer fide CB, be given ; 


be angle oppoſite to the greater may be either leſs or 
| 3 greater 


102 


FIG. greater than a right angle; alſo the baſe and it's op- 
5. 


BC - BD 
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p:fite angle, will have each of them, two ſeparate 
* Therefore the three 1 880 — are am- 
biguous. 


For make CD = CB, then J. CDB = . B, and 
there are the two triangles ACB, ACD, wherein | 


two ſides and an oppoſite angle are given the {; 


in both; therefore the other three things may be | 
found in either triangle; for the angle oppoſite to 


AC may be either B or it's ſup. ADC, and the baſe 
may be either AB or AD, and it's op. angle may be 
either ACB or ACD. 


PROP. VI, 


In any triangle ABC, 


As the ſum of any two ſides BC FT AB : 
To their difference BC — AB: 
AC. 


Tan. balf the ſum of their op. 3 4 


Tan. mw "oe difference, tan. . : 8. 


Make BD = BA, and draw AD, and BEG — to 
it; likewiſe FE | AC, then will AF = FD, DE = 


EC. The 2 BAF = BAD + BDA x 
and Z GAF = BAC - BAF = BAC—C 
. 2 


The triangles BFE, BGC are ſimilar, whener | 
BE EC:: BF: FG. But AF; R:: BF: ran, 


BAF: : FG: tan. FAG, or BF : FG : : tan. BAF: 


tan. FAG, Conſequently BE or edn BC EC of 
2 


. BAF : tan. FAG. 


Ol ber- 


\ 
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S* | _ Otherwiſe, 
BC: BA: : S. A: S. C, and BC + BA: BC— FIG. 
A: : S. A ＋ S. C: S. A — S. C:: (by Cor. 1. 
P. vil.) tan. . tn. . 


Vote, Inſtead of the tan. half the ſum of the op, 
nes, you may take the cotangent of half the included 
Wnple, which is equal to it. 


Cor. 1. As the baſe CA: 
Sum of the fides, CB BA:: 
So diff. des CD: : 
Diff. ſegments of the baſe made by a perpendicular 
5 (or the alternate baſe) : : 
So coſ. 4 fum op. angles, or S. + the vertical 
| „ 
Coſ. + diff. op. angles, or coſ. 2 diff. vertical 
9 angles, made by a perp. 


QAO 


fror ſince DF == DA, FE =+AC; and in 
hc triangle FBE, FE: BE:: S.FBD or coſ. BDF 
8 S.BFE or GFE or coſ. DFE. But DFE. or 


Loc = BDA — C = BAD — C, and 2DAC'= 
- 7 i BAC — C, alſo 2 B comp. 4. C and A C 


diff, vert. Cs made by a perpendicular. 
Likewiſe it is evident from geometry, that CA: 
TB BA :: CD: diff. ſegments of the baſe. Sup- 

| * a circle deſcribed with center B and radius 


Cor. 2. As the baſe CA: 
Difference of the fides CD:: 
So ſum of the ſides CB ＋ BA: | 
Diff. ſegments by a perpendicular (or the alternate 
baſe) : 
H 4 do 


Sins of haff their di ference . 


For in the rriangſe ADC, AC : DC: 8. ADB 
S. CAD. 


Cor. 3 4 5 uare of the baſe AC 
B of tbe Auares ＋ the fades, As 
S. ſum op. . AC: 
S. their difference, A — C. 


For by multiplying the two proportions in \ Cor: i. 
10 2. AC': CB BA x CB — BA:: col. 


3 SEE * 3 2 2 * 


Cor. 3. Pr. II. B. I.) S.A+C: S.A—C. 


Cor. 4, As half the ſum of the fides : 
Tan. half the Jum of the oft angles :: 


Greater fides : 
Tan. + fum + tan. & diff. op. angles : : 
_ Leſſer fide: 
Tan. : ſum — tas. 1 diff. 72 angles 
For ſince BC + BA : BC - BA:: T. = 
T. 2 = 8 . Therefore, by compoſition a and ar 
TEE 
ae: 

nc BA= Nah; . Abe. On 


Cor. 


The ELEMENTS Book II. 
A+C. 
So fine half ſum 0p. angles, TT > 


£35 IJ 


II. Nec. 1. f TRIGONOME TRY, 


Ibiſecting the vertical angle C; it will be, 
As twice the reftangle of the fides, 2ACB: 
To the reflangle of the biſecting line and ſum of Woo 


Ades, CD x AC 5 CB: 


$0 fa ee 
Coſ. half the vertical angle . 


For produce AC, and make CF = CB, and 
Edraw FB and CP + to it. Then AF = AC + 
B, and Z. F = L CBF, and L ACB = F + 
7 BE = 2F, or ACD=F. And the triangles ACD, 
BAFB are ſimilar, therefore, AC : CD: AF: FB= 


\DB 


PE. And CF (CB) : Fp (EB) : 
r. 1. AC | | 
4. C ]S.FCP, or coſ. F; that is, 
2 c: D, : rad, : col. x ACB. 
2AC | 
(by i 
| Cor. 6. As the leſſer fide : to the greater: 
So radius: to tan. of an arch A. 
From A take 435, then 
As radius : tan. A — 43, the remaining arch: 
bo tan. + ſum of the op. angles : to lan. 4 bei 
_ difference, | 
For let L be the leſſer, G the greater nde, then 
2 ſince E = tan. A, we ſhall have (by Cor. 2. Pr. IX. 
— 5 18 5 
-—- E 6—L 
iſion, L. 1.) the tan. A — 45 = . * CTL 
i e | 1 8 | | 
2 and therefore : tan. W GL: G- L: 
—C — + ſum of the oppoſite oy: tan, half their ait 
= terence (by this prop.) 


Cor. The 


rag 
Cor. 5. In any triangle ACB, if CD be drawn FIG. 


70. 
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The ſame will hold good, iſ you make, as the greater: 
to the leſſer ff fide : : rad. : tan. A, and then take rad. 


tan. 45 — A: : tan. ſum: tan. 4 diff. op. * 


. PROP. VII. 


In any triangle AFB, 

As twice the reftangle of the legs, 2AF x F B: 
Sum of ſquares of the legs — ſquare "_ 3 
Radius : 


Coſ. vertical angle, F. 


On FB let fall the perpe pendleular AL then (by 
Geom. II. 23) AB* + 2BF X CF = AF* FB: 
and 2BF x FC = AF* + FB* — AB*. But by 
Prop. III. AF: FC:: rad. : coſ. F. And multi- 
plying the two firſt terms by 2 FB, then will 2AF x 
FB: 2BF x FC or AF. + FB* — AB* : * 1 
col. * | 


Cor. 1. Hence theſe are reſpectively proportional, 
As twice the rectangle of the legs: 
Retiangle of the baſe + diff. legs, and baſe 
— diff. legs: 
Reflangle of the ſum of the three ſides, and 
Jun legs — baſe :: 
So radius 
Verſed fine of the included angle: 
Verſed fine of the ſum of the oppoſite angles. 


For let m = AF, = BF, 5 = AB, then by this 
prop. 
7: coſ. F:: ann: min I nn - bb; and by com- 

poſition, x 

17: 1 coſ. F:: 2mn : aint + mm + nn T bb, 
that is, by ſchol. Prop. I. 


| — ſup. F. 1 b Ti- 
: :: Zz un: 


4 
erſ. F. 3 . eee 


Cor. 


1 
fa 
ad. 


ſup F. Then by Cor. 1. 


3 | I herefore zmm : 2m N 2h: X -:: 


ef TRICONOMETRx. 
Cor. 2. From balf the ſum of the three ſides, FIG. 


Set. I. 


ſabtract each fide ſeverally, and note the three re- 


mainders. Then, 
As half the reftangle of the legs: 
To ſquare root of the produtt of this half ſum and 
the three remainders: 
So radius: 
Sine of the vertical angle. 


For lets =b ＋ N ＋ , v = verſ. F. V = verſ. 


. $ — 20 Xx5— 21 


2 — _ 73 
2nn zn 
| bm nxXmtn—b SXs—2b 
a — X — — 7 
2 un 2mnn 


And by Schol. I. Prop. I. 
N 


o 
ith. 


— 


523 „— 2m 5 — 21 
ws 


EO 2 — HE 


== X 5X 


Cor. 3. As the reflangle of the legs: 
Radius ſquare : 
So the eh 7 ſum 3 fides — one leg, ant that 
2 ſum — other leg: 
Sine fq uare of half the vertical angle : : 


And ſo the rectangle + ſum 3 fides, and that 


z ſum — baſe : 
Cofene ſquare of balf the vertical angle. 


For multiplying the three laſt terms in Cor. 1. by 


ir; then 2wn:b+m—nXb—-n—m:$Xs—b 
r: 310: arVv. But by Prop. II. 4rv = fine 
So of half F, and 23rV = col. ſquare of 4 F. 
er: 
fine* : 


2m * S— 22 
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F I G. 652 n 5 21 s $—b 


2 — 
. foe : coſine:. or un: 777 F Re” 
a 2 xr : fine* : coſine- , of 2 F. And hence alſo fol- 


lows, 


E or. 4. 4s feur lime, the redtanglk of the legs : 
To radius ſquare : 


So reclangle of the Jaſe + diff. legs, and beſt 


— diff. legs: 
Sine ſquare of balf tbe vertical angle : : 
And ſo rettangle of ſun legs ＋ baſe, and ſum 
legs — baſe: 
Caſine ſquare of half the vertical angle. 


Cor. 5. Regan l of ſum of the three ji des, and 
ſum legs — baſe : 


Reflangle baſe + aff F. kgs, and baſe — aff 


legs: 
Radius ſquare: 
Tangent ſquare of half the angle at the vertex. 


This follows from Cor. 4. becauſe coſine : ſine : 
rad. : tangent, by Prop. I. B. I. 


SCHOLIUM. 


take a quarter of the reflangle, of the ſum + the 


is equal thereto, 

Likewiſe inſtead of half the vertical angle, you 
may take the complement of half the ſum 0 the of- 
Paſite angles, which is alſo equal to it. 


PROP. 


Inſtead of the rellangle of the legs, you may | 
difference of the legs, into the ſum — diff. legs which 


Sect. 


8 the / 


IR = AB — — 


4 / | ns | 
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P R O P. VIII. 
In any y irlangle AFB, I ſay, BY hs FIG. 
AF X coſ. A 
— —iS.A: AF: tan. oppeſite LB. 


For let fall the perpendicular FR on the baſe ; 


| then in the n AFR, rad.: AF:: S. A: FR 


A 
600 K IR EL And 


_AFXSA,, 
r 1 
A , K 
" 


then BR: rad: FR or 


FD in can. B. Or BR S.A: AP: tan. B. 


8 
Cor. Yi AB* + AF* ee AF oof A FB. 


For FB* = AB* + AF*— 2AB x AR. 


PROP. IX. 
In the n AFB, draw FR perpendicular to 8. 


lde baſe, and make BR = RD ; then, 


As the baſe, AB: 

To the difference if the ſegments AD: 

So fine of the vertical angle F: 

To fine of the diff. vert. angles, or F a7: angles 
at the baſe B, A. 


For AB: S. AFB: FB or FD: S. A: AD: 


S. AFD. 


And 4B AS CFDB— 2 A=z AFD. 


P R © P. 


Coſines: S. vertical angle. 


For ED is the ſine of the 3 of 45 ny 5 
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| P 
N Gm 
As co. af angles at the baſe — cop. * 
Sine of the vertical angle : :: » 
So perpendicular : 
Half the baſe. 
For let ADB be the triangle, DP the perpend . - 

| cular, C the center of the circumſcribing circle 11 


draw ECG perpendicular, and DF parallel to AB 
&c. the . ECB ( = 2EBA) is the ſum of th 


angles A, B, whoſe verſed fine is EG, and EC 


or 2EBD is the difference of the angles A, B, who 
verſed ſine is EF ; therefore the difference of thek 
verſed fines, or the difference of the coſines, is F. 
or DP. Alſo GCB or ADB is the vertical ang: 
whoſe ſine is GB. And therefore DP: GB:: dif 


Cor. 4s fine of the diff. angles. at the baſe : 
Sine of the vertical angle : 
Diſtance of the perp. Fw the middle of 1. cx 
"M 
Half the baſe. AC; 


A, B; and FD or GP: GB:: S. diff.: 8. ven. 
angle. 


PROP. XI. 4 


To 
"As radius: 
To ſum of the cotan. half the angles at the baſe: 9 
So the perpendicular : | To, 
To ſum of the three fides. 


Put 


ok I Sec. I. of T RIGONOME TRT. TY 
Put FR =p, radius r, then by Prop. IV. FIG. 


tan. 2 A: 7: 11 cot. 2A: : p: AF + AR, 8. 
.: . BR BR; 
"3B 
whence AP + BF + AB == A — 5. 
PROP. XII. 

bars Inu a right-angled triangle ACS, * 2 
0 A} As radius: 

F th Sine of double one acute angle, AorB:: 


Square of the bypothenuſe : 


"I Four times the area. 
- | 
3 Draw CD— AB, and biſect the hyp. AB in E, 


and draw EC; then AE = EC=EB, becauſe ACB 


by gh may be inſcribed in a ſemicircle ; then 3 ſimilar 
: 2: dif, 8 
triangles, AB: BG :: AC:CTD= 5 . Al- 


ſo CED = 2B + BCE 2B, and CEB = =-2A; 
Therefore by Prop. III. as rad: CE or 2 +AB::S.E 


of tit AC x CB. 


baſe «CD, or rad : 2 S. E.: 3 LAB: AB 4 AB!: 
AC x CB 
or the area of the triangle. 
e anc 
S. vert. | 5 
PROP. II. 
As radius: 
To fine of any angle of a triang e, 1 f 
AFx AB 3 
e baſe: So half the ref. of the including /. 7 des, — * 


| To the area of the triangle. 


Put For 
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Sect: 
FIG. For the area of the triangle AFB is + ABX FH, C. 
„ F x 8. 
3* but fad: AF: 8. A: FH - = 4 therefor 
V AE & AB NS. A | 
the are : — N 
2 rad. 1 Fe 
PROP. XIV. 1 
9. As coſ. diff. — coſ. ſum of 2 the angles at the hk : ot! 
Sine of the vertical angle: u. 
So the ſquare of the perpendicular : = 2 
To the area of the triangle : : = 
And ſo the area of the triangle i . * 
To the ſquare of half the baſe. | 
For by Prop. X. col. B—A— col. ELA: S0 
TY ff GB :; 55. : GB x DP, the area:: GB 
DP : GBz, We 
| | e a1 
Roar. . : 
; 
1 2 any triangle, Then 1 
, As radius : | 110 
Tan. half the vertical angle:: 17 
Rett. of half the perimeter, and that half — e 
To the area of the triangle. „ | 
| For, let's = S.AFB; c, 1, v the coſine, tangent I . : 
3) hy 
and cotangent of half AF B, m= AF, n = FB, Ag 
=b,z . Then by Prop. XIII. _ = Wy Co! 
2 ies P 
. . 25 2 
area, but by ſch. Prop. II. B. I. == = — iy * 
therefore * S area. And by Cor. 3. 8 VI. Cor 
3 —3 e i. 
= =2Z X z— 6, thereſore —, Sate 7e , 5 


| Cor, 


} 
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*H; Cor. As radius: FIG, 
| | Cotan. half the vertical angle : : 3. 
efor So rect. baſe ＋ diff. fides, and baſe — diff. fides : 

Four times the area of the triangle. 

For if a=S. + angle F, then by ſch. Pr. II. B. I. 

5 24a tr mins mudg*s 

2 — = ad the. ana = = =, 

4 7 27 4 


Rut by Cor. 3. Pr. Bib mna* =2—m X Z—1X rr = 


1 4 * therefore the area = = — 
8 7 
27 
«ol PRUP. XVI. 
GB x N F three lines be drawn from the three angles of a 11. 


z 4 to any point O, the product of the ſines of all 
© alternate angles will be equal. 


Let the fines of the angles be as in the figure, 
Wen in the triangle 

FPOL  @: ft: . 

101, „ „ pos multiplied, 
HOP, c 6 :: PO : HO 


. acc: fdb: 100 PO: PO xIOx HO. 
. Pot the two laſt terms are equal, and therefore the 


* firſt, acc = fdb. 


Cor. 1. If two angles, p. H, are biſecled, by the 

; nes PO, HO; then the third angle 1 will alſo be bi- 

Wa For fince ace = bdf, and a b, and c S ad, 
ac ba, therefore e = f. And the contrary. 


: | Cor. 2. Tlence alſo three perpendiculars erected on 
e middle of the three ſides of a triangle, interſect in 
e point. And the contrary. 

1 For 


114 
F I G. 
FH. 
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For if two perpendiculars be erected on two ſide 
PH, IH, then will O, and de, whence @=f, 


therefore the perpendicular ſtands on the middle of 
PI. 


SCHOLIU M. 


Fi 

If the poim O be taken out of the triangle, tung: 8e 
Prop. will hold equally true. ＋ 4 
Prop 


12. 


„13. 


PROP. XVII. 


If four right lines be drawn from the four angl 
of a trapezium, to any point in it, as O; the prodil 
of the fines of the alternate angles, will be equal to 2 
olher. 


In the triangle. 


GER #8: 8 E 
„„ PO 7 HO 
Hol, 4 HO *- - 
108, 258 25 3 1 


| 
| 


* — 


their product 
aceg: hbdf :: S0. PO. lo. 10 PO. HO. 0. 
therefore I | 
aceg = hbdf. 


Cor. 1. After the ſame manner, if lines be dra! 
from all the angles of any polygon whatever to a poi 
the products of the fines of the alternate angles wil 
equal. 


Cor. 2. 5 any trapezium, let a, B, c, d &c. be 
fines of the angles, as in the Hure; ; then 


As bbd A ace: 
Bd — ace :: 
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ſid 716. 
2 Tan. half the ſum of the angles = — i 3. 
dle of | ISH — SI 


Tan. half the diffgrence — * 


For ſince aceg = hbbdf, therefore ace: bbd : : f: g 
:: SO: IO, and by compoſition and diviſion, Bd 
- ace : bod — ace: : TO + SO : IO — SO:: (by 
1 ISO + SIO ISO—SIO © 
Prop. VI.) tan. tan. 7 


e, thi 
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produl 
to cal 
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gled triangle is divided into two right ones by a pe- 


of right-angled triangles; this method is true to; 


_ triangles ; but with a deal more labour; by letting 


ſcale, &c. that any {imple proportion may be wrought 


- the ſ 

| the 

n _ 

| tendi 

The ſolution of all the caſes of plain triangles, 3"; 

£ 

GUT ESTs ENS" —— Wer 

TEE Io : into! 

From the foregoing propoſitions, all the caſes but t. 

plain triangles may be reſolved. Every triangle har, 

6 parts, 3 ſides and 3 angles; and any three thing Herive 

being given (except the 3 angles) the other 3 maM;;; - 

be found; but if only 3 angles are given, there mal 4; 

be found an infinite number of triangles, that wil... 
have theſe three angles. I ſhall here give the ſolo 

tion of right-angled triangles 3 different ways, n 


arithmetically, logarithmically, and algebraically 
and that of oblique triangles, logarithmically and 
algebraically. For it is needleſs to ſpend time i 
ſolving theſe arithmetically ; ſince any oblique-a 


pendicular, and then they are reſolved by the cal: 


or 4 places of figures, and is ſufficient in commo 
caſes. Allo all the cafes in obliques (except tit 
laſt) may be reſolved by the rules of right- angle 


fall a perpendicular from the end of a given ſide, a 
oppoſite to a given angle. 
I have alſo omitted their ſolution by projectio 
and inſtrumentally, as being only approximations 
the truth; and they are beſides ſo eaſy in then 
ſelves, to any body that can but handle a pair of con 
paſſes, as to need no particular explication. I ſi 
only oblerve in general, with regard to Gunter 

on it by this general rule, 
Extend the compaſſes from the firſt term to 0 
of the means, on its proper line; that extent, f 
kn 


Sect. II. of TRIGONOME TRV. 


the ſame way, upon its proper line, will reach from 
the other mean to the Garth term required ; where 
radius is the fine of 90, or tan. 45% If, in ex- 
tending upon the tangents, the compaſſes reach be- 
yond the end, ſet it ſo far back as it reaches over. 
Now according to the different variety of things 
given and ſought, the ſolution of triangles is divided 
into ſeveral caſes as follows; in which I have only 


K II. 


gles. 


r 
— 


aſes fyut the eaſieſt ſolutions. They that require more 
dle hafWmay conſult the propoſitions, from whence they are 
thing gerived; the numerical operations are performed by 
3 mig bis rule, 


Add the logarithms of the ſecond and the third terms 
ether, from which ſubtra#? the logarithm of the firſt 


TE ma! 
at wil 
e ſolu 


S, dagen ſought, where radius is 10. 
ically: But in algebraic ſolutions you muſt uſe natural 
ly anWnes, tangents, &c. and they muſt be actually mul- 
time lied ; and divided, and here radius is 1. 

que: au. | | | 

Ya PR Note, In right angled-triangles, if one acute angle 


he cal 
ue to] 
OMIM 


s given, the other is found by ſubtracting this from 
0. 


cept And in oblique triangles, if 2 angles be given, the 
t- angle hird is found by ſubtracting their ſum from 180. Or 
yy ubtracting one from 180 gives the ſum of the other 
1 1100, Mo. | | 


In ſolving any of the caſes, it will be proper for 
liſtinction's ſake to mark what is given with a daſh 
/ ), and what is ſought with a cypher (o). 


rojectd 
1ations! 
in then 
r of Col 
„ ] ſh 
Gunter! 
, wroul 


m to 0 


x tent 
tl 


erm, and the remainder is the logarithm of the fourth 
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Right-angled pla ls |S; 
C A331. Le 

FIG. An angle C and the hypothenuſe BC, being 
14. given; to find a ſide, BA. — 
I. Arithmetically without tableau. | 
Loet D = degrees in the leſſer angle; then | Gl 
. 3D leg, 

* + 8 1 ; hyp. BC : leſſer ſide Ch 
12D b = E 
ee BC : greater fide Ball : I 

II. Logarithmically, by the table of artificial fines, & 
Rad: hyp. BC : : S. an angle C: op. ſide BA R 

III. Algebraically, by the table of nat. fines &c, 
Let hyp. BC , nat. ſine of C, rad, = 1, th Le 

1-19: „ m BA. 
Caer il 1 
14. Given an angle B or C, and a leg; to find t | 
hypothenuſe, BC. Gi 
angle 
I. Arithmetically. 

Let 135 = 1 in the leſſer angle, then Fi 
a = 2 þ 7006 : leſſer ſide AC: hyp. BC. Fg 
12D | 91 a 
or 1 = 50 : 0: : greater leg BA: hyp. BC. 8e 


II. L 
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I. Logarithmicalh, 710 
8. angle B: oppoſite fide CA : : rad: hyp. BC. 14. 
— t. d. 
Let s= S. B, p= AC, then © — hyp. BC. 


22 7 — — 1 _— 
* . 


0 AS. III. 


Given an angle, and a leg CA; to had the other 14. 
leg, BA. 


LE r———_—_—_ 


5 ht thmetically. 


de BUY Find the byp. BC, by Caſe II Ne VE Cr 
= BA. 


es, &. II. Logarithmically. 
e BA. | Rad : one leg CA : : tan. angle C: op. ſide BA. 


s &c, III. Algebraically. 
Let 8. C=s, S.B=c, tan. C==z, CA=9, then 


FN 


_ — — „ „ 2 _ —_ 


C a «2 I, 


Given the hyp. BC, and a leg CA; to find an 
angle B, or C. 


find tl 
| 14 


5 Arithmetically. 


. 5 ind the other leg, BA, by Caſe V, then 

. BC. As hyp. BC: + * the longer 7 BA : ſhorter leg 
CA: : 86: op. angle B; and B taken from 90 

Sives C. | ER 


14 II. Lo- 


II. Logarithmically. 


As hyp. BC : rad : : given leg CA: : S. op. an 
* gle B, and B taken from 4 gives C. 


III. Algetraicalh. 
| Let byp. Bc , leg CA =p, then 5 855 
and 90 - BC. 


* x — — ** 


Book II. 


— * — — 


Ann. 
Given the hypothenuſe BC, and a leg CA, 1 
find the other leg BA. 
I. Arithmetically. 
* BC. — CA. = BA. 


II. Logarithmicalh. 
Take the ſum and difference of the hyp. BC, and 


given leg AC, add their logarithms together ; hl 


the ſum is the logarithm of the ſide required, AB, 


III. Algebraically. 
Let BC=h, CA=p, then vþb—pp = BA. 


Sect. 


Or let BC+ AC =z, BC AC r 4, then Y 


— 5. 


3 3 
: * "—_ 


Casz Vi, | 
The legs AB, AC, being given, to find an angle, Þ 


I. Arithmetically. 


Find the hyp. BC by Caſe VII, then, as hyp. BC 


I half the longer leg, BA: leſſer leg CB : : 86 
angle op. B. 
II. L. 


ect. II. % TRIGONOME TRT. 
II. Logarithmically, 


the op. angle. | 
III. Aptiraicalh. 


2 S. B. 


C 4s RE VII. 
The legs AB, AC being given; to find the hy- 
pothenuſe —_ 
I. Arithmetically. 


VAB + AC BC. 


II. Logarithmi cally. 


Find the angle B by Caſe VI. and then the hyp. 
PC by Caſe II. 


III. Axebraicalh. 
Let AB=6#, AC P, then v bb + pp = BC. 


Clique 


2 2 
Let AB=b, AC p, then g tan. B, or 
N " vii+p 
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As one leg AB : rad: : other leg AC : tan, B, FIG. 


4+ 


1286 


13. 
16. 


I”. 


FIG. 
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OB. que Plain triangles, 


CXTtT yr 


Given two angles A, B, and an oppoſite _ FB; 
to find the other oppoſite nde AF. 


Ba 
I. Logarithmically. Bg 
S. one angle A: op. / 1 de FB; 8. the other angle}; 
to its oppoſite = de AF. 5 
7 
1. Algebraicalhy. angle 
Let à =S. A, 5 S. B, FB Sd, then © = 
Alſo put n = af, A, m m S coſ. B. The am +M x. 
=S. F, and © LE = AB. Alo ab _- WT hen 
. >" am TY aus 5 and 
BF. will 
-C ASE II. | 
Two ſides AF, FB, and an oppolite 1 1 
being given; to find the other oppoſite angle A. F dein 
I. Logarithmically. L 
One fide AF: S. its op. angle B : : other fide Fb. 4 
S. of its op. angle A. 
If the given angle B is obtuſe, or if i its oppoli: FR 
fide AF be greater than the other ſide BF, thay 
angle A ſought is acute; otherwiſe it is doubtfu 7a. 


and the ſum of A and B taken from 180, gives F. 


II. Alpetraically. 
Let 128. B, AF = c, PB = d, then ® 84 


Aj 


ok Het. II. of TRIGONOME TRY. 


C 


1 28S. F. 


CAs E III. 
Two ſides AF, FB, and an oppoſite ge B, 
Neiven; to find the third ſide AB. 
I. Logarithmically. 


Find the angle A by caſe the ſecond, and then the 
angle F will be had. Then find AB by Caſe I. 


= 1 II. Algebraically. 
= I AAS i d „ wc Ds m. 


Then dm + Vic — 55dd = AB; + if Z A is acute, 
and — if obtuſe. Where note, if B be obtuſe, mz 
vill be negative. 


—— — 


— 


CASE IV. 
Tuo fides AF, FB, and the included angle F, 
being given; to find the other angles, A, B. 
J. Lofarithmicaly.. 


As ſum of the fides AF ＋ FB: their aff. Ec 
1 


ingle! 
A. 


de FB: f 


oppo FB : : tan, half the ſum of the op. angles 

F, the, 13 | 14 37 

— lan. of alf their diff. — then | T 0 + 
P—A =B the greater angle, and — 2 => 5 B—A _ 


LE 2 . 
= 5.18 = A the leſſer angle. 


Al WY Il. A. 


123 


Alſo put m = coſ. B, and then H pC. 


15. 
16. 


17. 


15. 
16. 
17. 
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II. Algebraically. 


FIG. Tet AF = 6, BF = 4 C. F. gf F. They 
_ x | 


deft. ; 


= = tan. A, and 23 = = fan, B. tA 
Oro ied aA, ate 
dd + cc — 2dcy Vd EY 975 
= of. B. 
0 ASE v. 


15. Given two ſides AF, FB, and the contained ang 
16. F; to find the third fide AB. 


17. | 
= F I. Logarithmically. 


Find A er B by Caſe IV. then AB by Caſel. 


IT. Atpebraically. 

Let AF =7c, BE=4s, x = col. F,v = ver} 
Then Vcc dd — ach = AB. Or ＋ 24d 
= AB. 

See alſo the corollaries to Prop. VII. 


— — 


— — — — — — 
... — 
— —— —— — 


—— — 
— 


= _ 
= _ _ — 
- — — _ 
= — — — — = — — 2 — — 
— — —— n nw", —— — — ” 
— — — — — ———— — - — — - — — — — — — a — — — 
3 — — PG — . — — — — = 1 — rd 
a Y _— — A = 
— — — 0 — — — — — — — — — _ — 2 — 
—U—U—U—ñ—ũ Rs ©. — — — © hs * — — i — —— —— _— — 2 — 
— — — — — — "= a g — — mg 2 py N 
2 2 9 a Lat” —_ — 5 * - y_ o —— — 2 2 — LIE - _ — —— = at D — . — ES _ 
— — —5 — 2 — — 2 cog ny "> — — —— - —— 72 — — — > 
* —— —— e — 7 — — — — : | — — — 
— — 2 — > —__ = Py = — — - — — — _ . —— HE — 
— q = 2 — — - - DE; r nie Does F " A 
— ——U— — IN CNS — — —. — — If 0 5 — = 2 ˙ OI — — — — — — — 2 5 4 - = 
— — 8 = _ — — 2 — — . oily _ EX £ _ 
— — — IS en nn nn — wee — —_— 
=> — -- — — 0 
. - 
4 
2 = 


9 
EIS p - 


th lt. —_—_ — — —„— — = 
* — 
6 — ——_— * 


Cas: Vi... 
18. Three ſides given, to find an angle F. 


— — 
—— — 


— 


Deron — 


— — — — 
— —— —— — — 2 
r — 2 

I 
= — — 
— 
2 —— 
* 5 2 N raging — 
- 2 52 7 — 
— — 


I. Logarithmically. 


Let fall a perpendicular BD, on a fide adjoining 
to the angle ſought, then as baſe AF : ſum, ſides 
AB — BF:: their diff. AB — BF: AD — PDF the 
diff. ſegments, or the alternate baſe ; then + bak 
AF +> diff. = greater ſegment, and 7 baſe AF 
Will + diff, = leſſer ſegment. Then there is given Bt, 
0 DF to find F, by Caſe IV. of right-angled triangles 
0 Alſo ſee Prop. VII. and cor. 2 

II. A. 


ook IL Peg. II. of TRIGONOMETRY. 123 


| II. Alpebraically. ns 
. The e 1 F. 12 
CI then r 
AF c, BF d, AB=b, } 2cd 
cy | chr 25 e or 3 — == verſ. F. 
— 20088 ee alſo the corollaries to Prop. VII. 
SCHOLIUM. 
J In the ſolutions of plane triangles there are three 
angt aſes, where the thing ſought requires two opera- 
Wions ; I. when two legs of a right-angled triangle 
Ere given to find the hypothenuſe; 2. when two ſides 
End the included angle, in an oblique triangle, are 
Piven, to find the third ſide ; 3. when two ſides and 
Wn angle oppoſite are given, in an oblique triangle, 
Mo find the third ſide. 
rerl. F. | X 
+ 200; 
joining 
1, ſides 
DF the 
2. bale 
AF — 
en BY, 
angles, 


ey | | | 
II. 4 0 The 
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The actual ſolution of all the caſes | 


plain triangles in numbers. 
8 Right-angled triangles. 


CASE I. ; 
Given the 4 C = 52 13, hyp. BC = 316, t ; 


find BA, 
| ; Arithmetically. | i 
Let DS 2 B = => 7 = = 37.78 in decimals, au : 
1;DD _ : 


67:3 1.316, . 2 116. and 
D | I 000 ' 1000 


214, and 1.516 + ,113 = 1.629, and 1 — 4.21, : 
= 786; therefore 1.629: 1 : 316: 194 = CA. 
and 1 :.786:: 316: 248 = BA, 


II. Logarithmically, 
Rad. . 10.0000000 
BC (316) — 2.4996871 
S.C (52 13) — 98978103 
AB=249.7... 2.3974974 


** r — 


. * — * 1 . _ * — 
bY " ab the. * 3 * * 


CASE II. mt 
Given the L B = 37 47, CA=194. To fin 3 


„ 


I. Arithmetically. 


57:3 + 16 
5 + 3 29 as in the laſt, then 
x: 1629 194 316 = BC. 


95 
£ I 
5 
3 
E 


: II. £4 


Pl. IV. pa . 226. 


a. n. / TRIOONOMETRT. 


E | | II. Logarithmically, 
[ S.B (37 47) — 97872317 


CA (194) — 2.2878017 
Rad, — —— 10. 
Hyp. BC, 316.6 ... 2.5005700 


| Given the C = 52 13, CA=194; to find 59; 
A. 


= I. Arithmetically. 

I Find BC = 316, by Caſe II. Then 
from the ſquare of BC = 99856 
ſubtract the ſquare of CA = 37636 


extract the ſquare root of 62220 
Which will be —— 249 = BA, 


II. Logarithmically. 
Rad. — 10. 5 
CA (194) — 2.2878017 
Tan, C (52 17) — 10.1116225 
'BA, 250.8 « » 2-3994242 


zl . 
** - 
* * — — — ——— 
8 » . 
„ — — — 6 — - 2 


; 5 C ASE IV. 

There is given the hyp. BC = 316, andCA=194; 60, 

V find the angle B. 5 

5 I. Arithmetically. 

From the ſquare of BC 99856, take the ſquare 

wt CA 37636, the ſquare root of the remainder 

2220) is 249 = BA; and 316 + ( BA) 1242 
4402, then 

AS 440% : 194: : 86 : 37.87 in decimals = 


7 52, 
II. L. 


8 4 
8 
"85, 
5 
Be 
BOS 
N03 
13 
8 
We” wag 
: 2-3, 
1 
1 
5 
"£474 
»W 
22 
Fs 
3 
3 
1 
5 
3 ö 
Rd 
Ke 
fre 
5 
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II. Logaritbmicaly. 


BC (316) — 2.499681 10 
F acl 

CA (194) — 2.2878017 

8. B, 37 52. 0. 9.788 17146 


» — — 


6— EI 


| thet 
0 = 
61. Given the hypothenuſe BC = 316, and CA; 
1943 to find BA. F 
I. Arithmilicaly. : 
From the ſquare of BC = 99856 1 
take the ſquare of CA 27636 
the {q. root of the remaind. 62220 
extracted will be. . 249 = BA, 
II. Logarithmically. he ley 
NG find thi 
1 
CA 194 
Sum 510 log. 2.707702 
Diff. 122 log. 2.0863598 Ea 
4.79392 | 
half 2.3969650 = 249.4 = BA. 


The legs AB = 249, and AC = 194 being Ind the 
given; to find the angle B. = 


I. Arith 
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I. Arithmetically. 1 


To the ſquare of AB = 62001 m 
add the ſquare of AC = 37636 
The ſum 99637 
Its ſquare root 315.6 = BC, 
add + AB 124.5 
| 440.1 
| then 4401: 194: : 86: 37.9 in decimals, or 
= 37 54=L B. 5 


CA > II. Logarithmically. 
2 (249 3 2. 3961993 


— — — 10. 
AC (194) — — 2.2878017 - 
Tan. B, 37 55 . . 98916024 


8 , 0 a . . b 
_ ** * W ys 8 4 4 FW VT Var" IEF TOR — ä — 
— 


Ann 
he legs AB = 249, AC = 194, being given; 6,, 
hind the hyp. BC. 85 Oy 5 a 
I. Arithmetically. 


To the ſquare of AB = 62001 
dd the ſquare of AC = 37636 

Sum 99637 _ 
Its ſquare root 124.5 = BC. 


II. Logarithmically. 


ind the angle B = 37 55, by Caſe VI. then 
nd the hyp. BC = 3 16.7, by Caſe II. NM 


K Obligue 


We ELEMENTS Bock Mea. II 


Obligue triangles. 


4s I, 


FIG, Given two angles A = 31 o/), and B=.115 2 
64. BF = 97, to find AF. 


Give 
S. A (31 07) — 9. 7135077 | 
FB (97) 1.9807717 
S. B (11524) — 9.9558490 75 
11.942620 « 
AF = 169.6... 2.2293130 Sun 


„ Wenn B- 
65, Given AF = 320, FB = 468, and B = 91 
to find the RK. 
AF (320) 4. 5051500 


S. B (32 Ben 97272276 
FB (468) — 2.670248 


8 12.3974734 
51 18 or) 
. AJ 126 42 5 9: 0923234 


Since AF is leſs than B, the angle A may be cit 
acute or obtule. 


CAS E III. 
, a 125 = — 135 B = 32 153 to find Ab 


Find the angle A 51 18 or 128 42, by Caſt 
then we have F 96 27 or 19 03. ; 


* 


II. ef TRIGONOMETRY, 131 
Then by Caſe I. find AB = 595.9 or 195.7; the FIG. 


A and AB being ambiguous, becauſe AF (op. 66. 
) the given angle) is 1 than FB, 


)ok | 


— — 


2 


| 95 ASE IV. 
Given JEB = = 311- S to find the angles A, B. 6+, 
'%."P"= 123 209 - 1 
„„ 180 
D — 142 10 
Sum 687 Sum op. Ls 56 50 
inf 05 mai 28-425 
689 —— 2. $369567 then 
65 —— 1.8129133 um 28 25 
_ Tan. 28 25 — 9.7332566 UA diff. 2 2 56 
9 11.546 1699 31 21 B 
Tan. + dif (2 56) 8. N a3 290 K. 
5 os 8935 
AF = 376 1 : 
Given 1 = zi | required AB. 68. 
be ei na 5 


B Caſe IV. find A = 25 29. 
Then AB will be found by CaſeI. = 605.1. 


— n 


nd A CAsE VI. 
: AF = 376 
* Caſe! Given {FB = — 2014. required 2. 69. 
AB = 605 


K 2 On 
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On AF let fall the perpen. BD, then 


AB = 605 
FB = 31x 
Sum 916 
Diff. 294 


AF (376) — 2.751878] then 
Sum(916) —— 2.961895; |+AF=18 
Diff.(294) —— 2.4683473 T alt. = 35 


5.4302428 * 17 


Alternate baſe (7 16. 2) 2. 855056560 = Fl 


Then in the right Z triangle FDB, BF, FD « 
given, to find Z F, by Caſe IV. of right Z. tris 
gles; then F 56 50, and 4 AFB = 123 ro, & 
cauſe, the alternate baſe being greater than the tu 
baſe; the perp. BD falls without the triangle. 


Ve do, 


K ll 
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RI GONOMETRY. 
1 
Deu 


B O O K 8 
e chetrine of the ſphere and ſpherical trigo- 


nometry. 


— 
_— — 


DEFINITIONS. 


Pherical trigonometry, teaches the properties of 
ſpherical triangles, and how to calculate their 
ſides and angles. | 
2. A circle of the ſphere is that which is made by a 
ane cutting the ſurface of the ſphere. If the plane 
Is thro? the center, it is a great circle: if not, it is 
er circle. a 
3. The pole of a circle is a point on the ſurface of 
ſphere equidiſtant from every point of the circle, | 
ery circle has two poles, diametrically oppoſite 
each other. | | | 
4. A ſpherical angle is the inclination of two cir- | 
s of the ſphere to one another, interſecting in a 
nt called the angular point. 
5. A right angle is go degrees; an acute angle is 
Ss, and an obtuſe angle greater than a right one. 
b. A ſpherical triangle is made upon the ſurface 
the ſphere, by the interſection of three great cir- 


11 K 3 ET - © 
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cles.” If one angle be right, it is called a right- -angly 
ſpherical triangle. If one fide be a quadrant, it iff 
called a quadrantal triangle. If no angle or fide h 
go?, it is an oblique triangle. 

. In a right-angled triangle, the ſide oppoſite y 
the right angle is called the hypotheiiu/je ; the oth: 
two are called legs or ſides. 

8. In a right-angled or quadrantal criengds ü 
five circular parts (ſetting aſide the right angle n 
quadrantal ſide) are, the two parts adjoining on ext 


ne þ 


fide the right angle or quadrantal fide, and the con ihe 
plements of the three parts which are furtheſt diſta TY 
from it. The middle part is that which is equidiſtu * 
from other two; which two if they adjoin to t Ant va 
middle part, are called extremes conjun#t;, and if chilli 512 
be remote from it, are called extremes disjunt?. Inv 
Sides and angles are ſaid to be of the /amed: 1 
fellion, when both are greater, or both leſſer offi" b 
both equal to 90“. And they are of different affefin ne 
if one is greater and another leſs than 905. 1 
10. Like or 2 milar arches of different circles u 5 Te 


thoſe that contain the ſame . of degrees. 


2k II 


an 
t, it 
1de he 


ect. I. of T RIGONOME TRV. 


8 E GC 1 5p | 
2 properties of ſpherical angles and arches. 
e Othe 


— 


le, t 

ole 0 N 0 P. 3 

1. | The ſection of a ſphere and a plane is a circle. 
. a 


diſtant 
idiſtu 

to i 
if tg 
: 


rreat circle ABCD be drawn through the center E. 
f the ſphere, perpendicular to the plane BIC, and 
t BHC be their common interſection. Draw EH 
erpendicular to BC, then BH = HC. Take any 
doint I in it, and draw HI, IC; and alſo BE, CE. 
zince EH is perpendicular to BC, and in the per- 
dendicular plane ABCD, therefore it is perpendicu- 


amed 


o 
o 


(ler, of 
Helis 


cles u 


g BE, CE, IE are equal radii of the ſphere; there- 


Wore in the right-angled triangles BEH, IEH; BH* 
RE = BE = IE* = HI* 4+. HE>*, therefore 

BH*=IH*, and BH = HI, therefore BIC is a cir- 

le whoſe center is H. 


Cor. 1. If a great circle ABCD be perpendicular to 
amy other circle BIC, it paſſes thro its poles. 

For ſince it is proved that H is the center of the 
circle BIC, and EH perpendicular to it, produce 
EH to P which will be in the plane of the circle 
ABD, becauſe FH is in it. Draw the great circle 
FI, then ſince the fines BH, HI, HC are equal, 
therefore the arches belonging to them BP, IP, CP 
are equal, therefore P is the pole. And if PE was 
produced to the other pole, that pole will alſo be in 
the plane of the circle ABC. 


ar to the plane BIC, and therefore to HI. But. 


LC K 4 Cor. 


5 


Let BIC be the ſection, and let the plane of the FIG. 


19 
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common interſection of the planes; therefore I 


20. 


are ſemicircles. 


21. 
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Cor. 2. F a great circle ABC paſſes thro' the yy 

P of another circle, it cuts it at right angles and in 
two equal parts. | 

For draw PE to cut the circle in H, then is! 

the center, and PH perpendicular to its plane, 1 

conſequently EH and the plane ABCD are perpe 

dicular to it. And ſince the center H is in BC, th 


is a ſemicircle. 


PROP. II. 


All great circles of the ſphere cut one another i 
two equal parts. EY 


For the common ſection of their planes is the du 
meter of the ſphere, and conſequently their ſegmey 


Cor, 1. Any fide of a ſpherical triangle is leſs thu 
a ſemicircle. 5 

For ſince ADC or ABC is a ſemicircle, therefor 
in the triangle ADB, AD or AB is leſs than a ſen 
circle. 


Cor. 2. If two fides of a ſpherical triangle AB 
be produced, till they interſeft in C, each will becom 
ſemicircle. 5 


PROP. III. 


If one or more circles interſecs another circle in at 
and the ſame point C; the ſum of the angles ACh 
ECD is equal to two right angles. 


Let the arch EC interſect AD in C, and draw OW 
perpendicular to AD; then ACB + BCD = tw 
right angles; but ACE ＋ ECB = ACB, and EC 
— ECB = BCD, therefore ACE + ECD = A 
+ BCD = two right angles. 


Cot, 


dect. I. of TRIGONOMETRY. 
Cor. 1. All the angles made about one point are = 


and i fur right angles. 


Cor. 2. When ons circle croſſes another, the vertical 
angles a, c are equal, | 

For a+ = two right angles, and þ + c= two 
right angles, therefore a = and a =c. 

— PROP. IV. 

A ſpherical angle made by two great circles is mea- 
ſured by the arch of a great circle intercepted between 
the fides, and deſcribed at a quadrant's diſtance from 
the angular point, 


Let AB = AD = go?, and draw the arch BD, 


her ii 


the di 


men and from the center E draw BE, DE; alſo draw 
the tangents AT, AS, to the arches AB, AD; 
| then the Z. TAS = ſpherical angle BAD, and 
AEB, AED will be two right angles; but TAE, 
SAE are right angles, therefore TA, SA are || to 
ny BE, DE, and Z TAS=BED. But the arch BD 
em 


is the meaſure of the angle BED or TAS, and there- 
fore of the ſpherical angle BAD. 


Cor. 1. 'The angles BAD, BCD, made at oppoſite 
points of the ſemicircle, are equal. For the 4. BED 
| or arch BD is the meaſure of both. 


Cor. 2. The diſtance of the poles of two circles ts 
equal to the angle of their inclination. 
For ſince AE is + to the plane BDE, this yrs is 
0 


AB 
ecomd 


2 11 ou 


Ac 


＋ to both the planes ABC, ADC; therefore the 

i poles are in the circle BD, as ſuppoſe at P, Q. 
ny FThen BP = 909 D and ſubtracting DP from 
"C0 both, then BD = PQ. | „ 
Ach Cor. 3. Two great circles ABC, ADC paſſing 


| thro* the poles of another great circle BD, will cut all 
(ve parallels to BD, as bd, into ſimilar arches. 


Cat, For 


r 
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22, 


BD. 


Cor. 5. Hence alſo if bd be a parallel to the gr 
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For AC is — to bed, and e the center of 9% 
therefore . BED = bed, or the arch zd ſimilar u 


Cor. 4. Hence an angle made by two great circles 
the ſphere, is equal to the angle of inclination of i 
planes of theſe great circles. For L BED or bed = if 
{ TAS or BAD. 


circle BDP; it is as radius: coſine of the paralli'; 

diftance from its great circle: ſo any arch of i» 

great circle : to a ſimilar arch of the parallel. | 
For BE: BD: : be: bd. 


| PROP. V. 
If any two circles AEB, AFB interſef? one a. 
other on the ſphere, they make the oppoſite angles A aui 


B equal, and the oppoſite parts AFE, BFE, ſimilar. 


Let AB be the common ſection of their planes; 
and in the planes of their reſpective circles, draw the 
tangents AC, BC to the circle AFB; and AD, 
BD to the circle AEB, and join CD. Then in the 
triangles ACD, BCD, AC=BC, being tangents to 
the {ame circle, and for the ſame reaſon AD BO, 
and CD is common; therefore the triangles are equi 
and ſimilar, and the Z CAD = CBD, and theretore 
the ſpherical angles A and B equal to them, are 
alſo equal to one another. 

Likewiſe the oppoſite parts of the figure AFBE 
are ſimilar, being bounded by parts of the ſame ci 
cies, having the ſame poſition. 


Cor. Hence any two like arches Ol, SV, draw" 
after a like manver, will be equal. That is, if AO = 
BS, and AI = BV,or 4 AOI = Z BSV, then ” I 


W - — - 
— . ad 


— 8 25 
WY - PP, - 
— . ad 


Imila 


** 
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Iv. For then the triangles AOI, and BSV are pIG. 


Imilar and equal. 


. SCHOLIUM. 

Though the oppoſite parts of the figure AFE and 
FEE are ſaid to be ſimilar; yet if the angle A be 
E&rplicd to B, the triangles AFE, BFE will not co- 
incide. Or if the baſe FE of one be laid on the baſe 


Ef of the other, the triangular figures AFE, BFE 


vill lie contrary ways, one to the right, the other 
io the left hand. | 0 


boo great circles HO, HR have the ſame incli- 
alion to a third EQ; the arches of all the parallels 
W(AP) 2 the third, intercepted by the other two, will 
beſimilar arches. I, 


W Let the great circle EC cut the circles HO, HR 
Nat equal angles in E and Q. Thro' the poles of EC 
draw the great circles PB, AC. Then in the tri- 
angles PEB, AQC, / E = C- Q, and the angles 
at B and C are right, and PB= AC; therefore if 
the angle E be laid upon the angle Q, then will P 
fall ſomewhere in the arch PA (becauſe PB=AC) ; 
and ſomewhere in the arch QH (becauſe C E CQ, 
therefore P falls upon A, their point of interſection; 
and conſequently B upon C (otherwiſe A would be 
the pole of CQ); therefore BE = CQ, and 
PE = AQ, therefore EQ BC; but BC is ſimilar 


to AB (by Cor. 3. Prop. IV), therefore EQ and AP 


are ſimilar, 


Cor. The ſame things ſuppoſed, the arches of the two 
inlined great circles intercepted between any two paral- 


I tels to the third, are equal, PE AQ. 


PROP. 


23. 


24. 
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| "PROP VE.” 2 
FIG. AJ a plane EPQ be ſuppoſed to be drawn perpend; 

25. cular to the planes of two equal circles HO, EQ; Cor. 

any other plane PDKN be drawn thro' the two ph PB 

P, N, which are equidiſtant from their reſpective cr. Writer 

. cles, and to revolve about PN: then theſe planes wilinirar) 

intercept equal arches of theſe circles, DO, KQ. For, 


| | | h 
For let N be the pole of HO, and P of EO, 1 f 


and NO = PQ, then by cor. Prop. V. 4 NOKIWicle 1 
or NOD = PQE or PQK; and . POD ND, © 
and NQ PO, and by Prop. V. L N= P. Ther. WWreater 
fore the triangles POD and NQK are ſimilar an And 
equal, and therefore arch DO = KQ. And like th 

wiſe arch HD = EK. 
Cor. 


P R O . VIII. pherica 


26. Of ſeveral arches of great circles drawn from itt fs tha 
ſame point A to any other circle CED; the great 
AD is that which paſſes thro? the pole P, and the nur: 
er to this as AB is greater than that which is furtht 
of as AE. And the leaſt is AC, the remainder of that 
which paſſes thro* the pole. 


; Let AS be perpendicular to the plane of the cir: 
cle CED, O its center, CSOD its diameter. Drau 
the right lines SB, SE, AD, AB, AE, AC. The 
you have the right-angled plane triangles ASD, AS, 
ASE, ASC, wherein the perpendicular AS is com- 

mon. But (Geom. IV. 4.) the baſe SD paſſing 
thro' the center is the greateſt, and SB greater than 
SE, and SE greater than SC, which is the leaſt. 
Therefore the hypothenuſe AD is the greateſt, 
AC the leaſt, and AB greater than AE. But theſe 


are the cords of arches, and to greater cords belong CAF. 
greater arches; conſequently the arch AD is the lin the 


greateſt, arch AB (nearer to AD) is greater er ſide A( 
; | arc 


ct. I. of TRIGONOME TRT. 


ff all. * 


APB be reſpectivehy equal; that which hath the 
reater included angle, hath the greater baſe: and the 
Eontrary. e 


For, about the pole P, at the diſtance PE or PB 


| rcle EBD, and from A thro' P draw the great 
NOH ice APD. Then by this Prop. if BD be leſs than 
NL, BED, or APB greater than APE; then is. AB 
ben. Wreater than AE. e nan ale Ree 

r and And if AB be greater than AE, then AB is nearer 


b chan AE, C APB greater than APE. 


Pberical triangle, is either greater than either fide, or 
es than either ſide. 


n tht | 463 | 

For it paſſes through the pole of the baſe, and 
. b therefore either the longeſt or ſhorteſt line drawn 
om the vertex of the triangle. 


Cor. 3. And therefore when the perpendiculur falls 
vithout the triangle, either the greater or leſſer per- 
on cular may be eſteemed the perpendicular upon the 
W2/c. GE 


Cor. 4. Hence if the perpendicular fall withoat, as 
n the triangle BAE, the greater perpendicular AD 
pes next the greateſt fide AB; and the leaſt perpendi- 


war AC next the leaft fide AF. 


leſs than a quadrant, as AC (in the triangle AEF), 
then it lies nearer the lefſer ſide AE, and the ſeg- 
ment CE is leſs than CF, and Z. CAE leſs than 


"oy CAF But if it is greater than a quadrant, as AD 
3 lin the triangle ABC), then it lies neareſt the greater 


ide AG, and then it makes the lefler iegment be 


ch AE (further from it); and arch AC the leaſt p 1 G. 
Cor. 1. F two fides in two ſpherical triangles APE, 


the greater de in the two triangles), deſcribe the 


Cor. 2. The perpendicular let fall on the Baſe of a : 


But when the perpendicular falls within; if it is 
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the baſe (DG), and leſſer vertical angle (DAG) 
next the greater ſide AG, And the greater ons 


next the leſſer ſide AB. 
Cor. 5. The perpendicular falling within, or 1 , 
neareſt perpendicular falling without, is of the ſame q 
feftion, as half the ſum of the fides. — 
For in the triangle EAF, AC is leſs than a qu 
drant, and ſince AF < AG, therefore AE + 4 : 
| ; Ever 
— EG Or 180, and ST . < 90. | But in th not her 
triangle GAB, AD is > a quadrant; and ſince Ap mlar 
> AF, therefore BA + AG > BF or 180, at Fo 
"TW (cn A BT For 
e 09 ks 15 = 
Again, in the triangle BAE, where the perpend * 
cular AC is leſs than a quadrant, and CE SCF e; 
then by this Prop. AE < AF, and AE + AB AB 
. CHE 
BF or 1800, and 2 <90. But in the ii Cor 
angle GAF, where the perpendicular AD (gream des, / 
than a quadrant) is neareſt, or DB >> DG, or Fange o 
> CE, then AF > AE, and AF-+ AG > CE; 
; AF TAG TH. Thi 
180, and 7 ">>> 90. AC, p 
3 | | oe EA = CB o 
Cor. 6. Hence, when the perpendicular falls within, 
oer you take the neareſt perpendicular falling withiut; Cor 
then if half the ſum of the ſides be leſs than a quadrant, Wi ge th 
the leſſer ſegment, and leſſer vertical angle, adjoins to ih pi 
 teſſer fide; but if half the ſum of the ſides be great! thereo 
than a quadrant, the leſſer ſegment and leſſer vertical . Th 
angle adjoins to the greater fide. lame 
ments 
CAB - 
aBC 7 
| ing to 


SECT 


dect. II. of TRIGONOMETRY. 


j "3 
The affettions of ſpherical triangles. 


* 


ä 


„%%%; ſ 
Every triangle ABC hath. (by producing its fides) FIG. 


mother triangle abc, on the oppoſite fide of the globe, 29. 
fmilar and equal lo ii | 573 


For the point à is oppoſite to A, or a ſemicircle 
diſtant from it; and 0 is oppoſite to B, and c to C. 
Therefore ab = AB, bc = BC, and ac g AC. Like- 
riſe, by Cor. 1. Prop. IV. C4 = ＋ A, 5 B, and 
=C ; therefore the triangle abc is equal and ſimilar 
a oe 


Cor. 1. Hence any triangle ABC, by producing its 


oreater des, hat h oppoſite to every angle thereof, another tri- 
or ange of the ſame baſe and oppoſite angle with the for- 


ner; and the ather parts the ſupplements thereof. 

| Thus in the triangle Bra, 4 B = 4 ABC, ac = 
AC, aB = ſup. AB, cB = ſup. CB, L caB = ſup. 
(az or A, and L acB = ſup. C. EE 
within, FFF wh 
Cor. 2. Any triangle ABC, has adjoining to every 


thout ; | 
drant, de thereof another triangle, baving the ſame fide and 
5 to h paßte angle, and the other parts the ſupplements 


PWW 

Thus in the triangle ABc, AB and Cc is the 
lame with AB and Z C; Bc, Ac are the ſupple- 
ments of BC, AC; 4 cBA = ſup. CBA, and . 
AB =ſup. CAB. Likewiſe there is the triangle 
, aBC adjoining to CB; and the triangle A4C adjoin- 
=o AC. | 


preate 
Vertical 


e Scuo- 


144 


FIG. 
29. 


30. 


ect. II 
angles 0 
ally an 


be ELEMENTS Book Il 


SCHOLIUM. 


Tho' the triangles ABC, abc are faid in this Prop, Ken 
to be ſimilar; yet they will not coincide when ap. 20 
plied to one another. For laying any angle à upon a 
its equal A, ſo that the concavities of the triangle Cor. 
lie the ſame way; the ſide ac will fall on AB, and 1 ſpl 
ab on AC. s herein 
PROP. X. the 
3 43 ſupplem. 
F from the three angles of any ſpherical trial 4 to 
ABC, as poles, you deſcribe three great circles, thy Mater. 
will form another ſpherical triangle DEF by their in For 
ter ſections; each fide and angle whereof will be the ſuy- ron, a 
plements of the angle and fide oppoſite, in the gion Mupplen 
triangle. | : Joch tr 
Produce the ſides as in the fig. then ſince Bt d 3 
BF is a quadrant, and Ag or AF is a quadrant, Me tria. 
therefore F is the pole of AB; and likewiſe E the 
pole of AC, and D the pole of CB. Then DQ =: | 
. quadrant = ER, and DE = QR = ſup. L C. | By t 
Alſo Eg = go* = Fp = Tp, and IE = gg, there: Nuced t 


fore FE = ſup. ET or pg, that is, of the 4 CAB, 
Likewiſe DT = Er or L B, and DF = ſup. L B. 
Alſo rB = go0* = Ap, and rB- Ap, or rp + Ab 
= 180*, and p or the 4 F = 180 — AB =fip, 
AB. oy 2 8 
And thus Ag = CR, and AC = #R, and fp. 
R= ſup. AC, that is, 4. E = ſup. AC. 
Laſtly, CQ go = Bk, and CQ Bk or #Q+ 
CB=180, and & = 180 — CB, that is, LD = 
fup. CB. . 


Cor. 1. Some three poles of the fides of any triang!t 
form another triangle, wherein the angles and ſides art 


reſpetiively equal to the ſupplements of the Ades rs 
| | : ang 4) 


a. . of TRIGONOMETRY. 


ally ſupplemental to each other. 

For D, E, F are the poles of the ſides of the 
triangle ABC, as well. as A, B, C are the poles of 
he fides of DEF. 


| Cor. 2. The neareſt Poles D, E, T of the Ades of 


therein the angles and ſides are reſpectively equal to the 
ides and angles of the given one : excepting only the 
ſupplements of one fide and its oppoſite angle in the for- 
der, toll be the correſpondent angle and ide in the 
wer, | 8 

For in the triangles DFE; DTE, DE is com- 
Won, and z. F = L T; and all the reſt are the 


Joch triangles, and all adjoining to the angles and 
des of the triangle DEF, by Cor. 1, 2. Prop. IX. 
but there is only one ſupplemental triangle DEF to 
he triangle ABC: 


| SCHOLIUM. b | 
By this prop. quadrantal triangles may be fe- 
duced to right-angled ones; 


| PROP: XL 

In tivo triangles, if three ſides in one be reſpectively 
qual to three ſides in the other; or the three angles in 
be one to the three angles in the other , theſe triangles 
ill be equal in all reſpecis. | 


Caſe 1. If three ſides be equal ; and if the baſe 
{ one triangle be laid on the baſe of the other, the 
wo Other des muſt coincide ; becauſeè there can be 
Put One point from whence two given arches can be 
aun to the two angles at the bale. CN 

| Caſe 2. If three angles are equal, then by Cor. 1. 
op. X. the ſides of two triangles formed by the 
poles 


any ſpherical triangle ABC, form another triangle, 


upplements. There are other five, or in all, fix 


145 


angles of the otber; and theſe two triargles are nutu- FIG. 


305 
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F I G. poles of both, will be the ſupplements of the D, al 
les of the former, and therefore reſpectively equi E, v 
Therefore, by Caſe 1. the angles of theſe ſuppliro cir 
mental triangles are equal, and theſe angles are ¶ erefo 
ſupplements of the ſides of the former triangles ¶henc 
Cor. 1. Prop. X. therefore the ſides of the tornMiſherefo! 
triangles are reſpectively equal. an A 
SCHOLIUM. Cor. 
. | a | mat 
This demonſtration ſuppoſes the equal ſides to For! 
the ſame way; but if they lie contrary ways, thr: 41 
cannot coincide. Yet if you will ſuppoſe the u iicire 
vexity of one of them to lie the contrary way, th! 
they will coincide when laid upon one another. Cor. 
ſame may be applied to the following prop. bon 
Pee Wrvatu: 
FRO. All. night! 
If in two triangles, there be two fides and ile i 

cluded angle; or two angles and the included fide, 
 ſpefitvely equal; the two triangles will be equal in i © #! 
reſpects. For, Is 
1. If one fide in one triangle be laid upon in 
equa] in the other triangle; then, by reaſon of ti ta 
re 


31. 


chro' C deſcribe the arch CD, which will be 10 


included angle being equal in both, the other tw 


ſides will coincide, and ſo the whole triangle. . If 


2. If the equal fide in one be laid upon that i ile I. t 
the other, and the equal angles upon one anothe! Jon ; tl 
the whole triangles will coincide, and will thereto Gor 
be equal. ” U 1, = 


PR OP, XUE 


| = Or. 2, 

The ſum of any two fides of a ſpherical triang' Lon th, 
greater than the third fide. ; 4 a. 

Let AB be the greateſt ſide ; about the pole 5 1 

al; if 


J 


al. II. of TRIGONOMETRY. 


D, alſo about the pole A thro' D deſcribe the arch 
DE, which will alſo be L to AD. And ſince the 
vo circles CD, ED, can but couch in one point D, 


k ll 


1e an 
equal 
2ppi 
re th 
les h 
orm 


Vhence, ſince AE ECB = AD -þ DB or AB, 
erefore AE + EC + CB or AC + CB is greater 
Wan AB. 


Cor. 1. The ſum of the three fides of any ſpherical 
inge DEF is leſi than a circle. 


to For DE is leſs than DT TE, and therefore 


» r EF FD is leſs than FDT + FET or two 
e co Wnicircles. 8 

„ tht | 

. TVS Cor. 2. 4 great circle is the neareſt diftance of any 


Prrature that can be drawn, or defies leaſt from 
noht line. 

th: 
de, it 
lin 


ip ty triangle equal fides are oppoſite to equal angles. 
1. Let AC= BC, let CD biſect the angle ACB, 
n in the triangles ACD, CDB, there are two 


es and the included angle at C reſpectively equal; 
refore by Prop. XII. the L A= 4B. 


pon i 
af if 


1m 
wh . If . A= 4 B, make AE = BE, then by 
chat e 1. the Z. EAB= 4 B = £ CAB by ſuppo- 
noche; en; therefore E falls upon C, and AC is = BC, 


1eretoſt 


Cor. 1. An equilateral triangle is alſo equi-angular, 
i the contrary. | 


or. 2. In an iſoſceles triangle, a perpendicular let 
on the baſe, bi ſects it and the vertical angle: et 
ra, 
Suppoſe the convexity of the triangle CDB to lie 
Contrary way; then becauſe the angles at D are 
al; if CDB be laid upon CDA, DB will fall 
. upon 


rang! 


pole p, 


ze +l 


BY, 


erefore at E, C there is a ſpace EC between them. 
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Ws points upon a ſphere. For it is a line of the leaſt - 


32. 
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F I G. upon DA; and becauſe CB CA, and LA 


32. 


33. 
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ect. II. 


(by, this prop.) therefore the point B will fall Cor. 
A; and the triangles will coincide, then will Mn 5 
= DB, and s at C will be equal. 5 
Again, If AD = DB, or L ACD = 2 BO 
then by Prop. XII. the angles at D are equa, 
CD + AB. 225 n an 
$14711 


PROM KY; 
In any ſpherical triangle, the greateſt fide is oppij 


DD 


t 


to the greateſt angle; and the leaſt to the leaſt, 3 
1. Let . C>B, and make Z. BCD =B, Mi . 


will CD = BD by Prop. XIV. but CD + Abt 
AB> AC by Prop. XIII. For the ſame reaſent 
B> A, then AC > CB. 

2. Let AB>AC, then angle CD B; for il 
be equal or leſs than B, then AB is equal or l 
than CA by Caſe 1. which is contrary to the ly 


r leſs t 


Cor. 
of the 
ples, 


poſition. | Cor. 2 
5 here be 

| PROF. XVL | A; 1 

F one fide DA of a triangle DAB be produced, ¶ #r'« 


kd ther, 
FH 
W's AC 
ion ( 
poles . 
heneve 
me aff 


if the ſum of the other fides DB ＋ BA be gre 
equal, or leſs than a ſemicircle ; the internal ang! 
the baſe D, is accordingly greater, equal, or les lt 
the outward oppeſite angle BAC. 311 


For if DB + BA be > = or S than DC, it 
BA is > = or << than BC; and by Prop.! 


the angle Cor D is > = or S than BAC, B, th 
ſpectively. acute 
. | hen t! 
Cor. 1. In an iſoſceles triangle, as one of the Hu of 
ſides is greater, equal, or leſs than a quadrani Mich,; 
angle at the baſe is accordingly greater, equal, "tion 

than a right angle, p 
Cor. 2 


12 B, 


777 


3; th 
ADq 


eaſont 


for fl 
| or i 
the fu 


ed. II. of TRIGONOMETRY. 
Cor. 2. In an iſoſceles triangle, either ſide is of the F1G. 
me alfection as its oppoſite or adjacent angle. 


PRO FP. XVII. 


I any ſpherical triangle, if the ſum of any two ſides 
greater, equal, or leſs than a ſemicircie ; the ſum of 


e oppoſite angles is accordingly greater, equal, or leſs 
an two right angles. 


For by Prop. XVI. if DB + BA be greater, 


aal, or leſs than DC, then L D is greater, equal, 


r leſs than BAC, and D + DAB greater, equal, 


r leſs than DAB + BAC, or two right angles. 


Cor. 1. In any triangle half the ſum of any two ſides 
of the ſame affection, as half the ſum of their oppoſite 
ples, | 


Cor. 2. Hence it follows, that if in a triangle ACB, 
here be given two ſides AC, CB, and an oppoſite an» 


eA; and if CD be made = CB, then you will have 


vo triangles ACB, ACD containing the things given, 
40 therefore the other oppoſite angle may be either B or 
DC; and conſequently in both of them the ſum of the 


a AC, BC; or AC, DC; are of the ſame af- 


ion (with reſpect to 180®), as the ſum of the opp?ſite 
ies A and B, or of A and ADC. Therefore, 
henever the ſum of the angles A and B are of the 
me affection as the ſum of A and the ſupplement 
B, then it is doubtful whether the other angle B 
acute or obtuſe, becauſe it may be either. But 
hen theſe are of different affections, that value 
ly of B (whether acute or obtuſe) mult be taken, 
ach, when added to A, their ſum is of the ſame 
lection, as the ſum of the oppoſite ſides. 


Cor. 3. Aud for the ſame reaſon, when two angles 
nd B, and an oPpoſite fide CB are given: if there 
1. 3 be 
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34. 


35. 
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FIG. be iwo triangles ACB, DCB that contain the ſam the 

35. data, it will be doubtful whether the other oppoſite folio! its 

be AC or its ſupplement CD (for CD = CE, M bings 
angles A, D, E being equal), For it may be either 


or its ſupplement, added to CB be of one and the {ane 


the other oppoſite angle. And if two angles al 


ſde and the oppoſite angle be given; the angle opp 


be eich 


Cor. 
in two 
angle, 
lber o 
either 
angles 
And 


equal 71 


lind: 


them. Therefore we muſt always take that valy 
of „which added to CB, their ſum may be of th 
ſame affection (with reſpect to 180), as the ſum q 
the oppoſite angles. And if both ſums (viz. of Af 


affection ; then it is doubiful. Alſo if CI be ＋ a} 
it will be ambiguous whether Al or its ſup EI = 
be the ſegment of the baſe, and whether ACTI or i 
ſup. ECT or DCI be the angle at the vertex. 


Note, The caſes mentioned in the two laſt cord 
contain the fix ambiguous caſes of oblique triangle, 
For when two ſides and an angle oppoſite are given; 
the other three things will have different valus, 


In 
according as an arch or its ſupplement is taken fi 


freater 


an oppoſite fide be given; according as an arch «Ml Let 
its ſupplement is taken for the other oppoſite (ide; by Pre 
the baſe and its oppoſite angle will have diffcr_W+ ED 
values. of A, 
Ab 
Cor. 4. If in a rigbit- angled triangle, there be gin circles 
an angle and its oppoſite fide, there will be two triagi A. 
DBA, CBA bat have the ſame data, and iber BT 
the other three things are doubtfu!. Whence the Hu 
thenuſe may be either DB cr its ſup, BC. If DBB Cor 
the hypothenuſe, then the baſe is DA and Z op": % 
fire DBA. If BC is the hyp. then AC is the b ban 2 
and ABC the op. angle, theſe three being the 1 FA 
of the others. And theſe are-called the three ail 
biguous caſes in right-angled triangles ; when Ul Cot 
angle and its op. leg is given, to find the reſt. * 
| and 


After the ſame manner in a quadrantal triangle, if l 


* a. 1. 7 TRIGONOMETRY. 


e ſane be quadrantal fide may be either that angle DAB, 
fte fur its ſupplement BAC. And therefore the three 
E, A bings fought are ambiguous, and each of them may 
bebe either an arch or its ſupplement. 


*. Cor. 3. From what has been ſaid it follows, that 

5 „6. ſpherical triangles, if two ſides and an oppoſite 

+6 angle, be reſpectively equal in both triangles ; and the 

e uber oppofite angles in both triangles, of the ſame kind, 

L ap ter both acute or both obtuſe ; then theſe two tri- 
9 


angles will be-equal in all reſpetts. 


And if two angles and an oppoſite file be reſpectively 
cual in both ;, and the other oppoſite fides, of the ſame 
kind: then the triangles are equal in all reſpetts. 


I = 
[ or it 


t cord 

7 PROP. XVII. 

value, In any triangle ABC, the ſum of the three angles is 
= ; greater than two right angles. 

les a 

arch oy Let FDE be the ſupplemental triangle to ABC, 


ite fide; 


by Prop. X. then by Cor. 1. Prop. XIII. DF + FE 
Jifferent 


+ED is leſs than a circle; that is, the ſupplements 
of A, B, and C is leſs than 2 ſemicircles, or 180 — 
A 180 — B ＋＋ 180 - CS 360; ſubtract 2 ſemi- 


151 
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30. 


33. 


be gag circles, and then 180 — A —B — C So; add 

ria 4 + B ＋ C, then 180 <A +B+C, or A + 

bern + C > 180. | 

be hy 

* Cor. 1. The ſum of the three angles of any triangle 

3 1s leſs than fix right angles. For every angle muſt be leſs 

the DA han 2 right angles, otherwiſe it would be one continued 

the {up arch, 5 5 

Iree all „ 

hen df , Cor. 2. In any triangle DAB, the external angle 

. wes A leſs than the ſum of the interior oppoſite angles 
7 a . | | 

gle, ö | INJ | e 

opp L...4 Cor 


\ 
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FIG. Cor. 3. The ſum of any two angles is greater tha 
33+ the ſupplement of the third angle. 


30. Cor. 4. The ſum of any two angles — the third (n 
any angle and the difference of the other two) is l 
{han two right angles. | 


For FD is leſs than FE + ED, by Prop. XII. 
that is, 180 — B, is leſs than 180 — A + 180—(; 
that is, 180 + A+C—B is leſs than 180 ＋＋ 100 
or A C- R leſs than 180. 


lame al 
heref 
Within 


If * 


heir ft 
Cor. 5. In a right-angled ſpherical triangle, l ie pe: 
fum of the oblique angles is greater than one, ai adjoin1 


%s than three right angles. By this prop. an 
Cor. 4. 


the ſan 


'FROP. -XIx. 


28, \U©f the angles at the baſe of a ſpherical triangle | 
| of the ſame affection, the perpendicular on the baſe «il 
Fall within the triangle; if of different aſfection, it fal 


| Con 
ſeen in 


without. 
In 

In the triangle GAB, whoſe baſe is GB and hf ue 
pole P, ſince the perpendicular muſt paſs thro! ti ie, 
pole P, by Prop. I. Cor. 1. let it interſect the bil 
in D, C, then the angles PGB and PBG are tigt. If 1 
and therefore AGB and ABG are both obtuſe, whe quadr. 
the perpendicular CD falls between them. Likevit quadr 
the angles PFE, and PEF are both right; therefo and c. 
in the triangle FAE the angles F and E are bout ABC 
acute, when AC falls within. But in the triange &'cate 
BAE the perpendicular falls without, and the £ ABE 
ABE is acute and AFB obtuſe. And the ſame wi if AL 
hold for any other triangle that can be drawn. Hom 
n 


Cor. If the two leaſt fides of a ſpherical {riangh Þ: 
AC, BC be of the fame offettion, the perpendit 60 
N 5 7 


05 
"S\ 


i II. of TRIGONOME TRY. 

ir CD upon the other AB, will fall within the tri- 
angle. | | "3 
Let AB be the greateſt ſide, make BE = BC, 


K II. 
r thay 


ird (u 
tj 
the ſame affection as AC; but AC, BC are of the 
ame affeCtion, and therefore the angles EFC, FEC. 


herefore by this prop. the perpendicular CD falls 
Frithin the triangle ECF or AB. 


XII. 
O—(; 


{= 189, 


heir ſupplements (they being of the ſame affection), 


le, Me perpendicular will fall within. For this and the 
ze, au echoining triangle (whoſe common baſe is AB) have 
p. ate ſame perpendicular, See Cor. 2. Prop. IX. 


SCHOLIUM. 


Some other properties of perpendiculars may be 
gie Eben in the corollaries to Prop. VIII. 
aſe ul 
it fab PROP. XX. 

In any right-angled ſpherical triangle, each of the 
oblique angles is of the ſame affection as the oppoſite 


de. 


and it 
ro” the 


he bale 

e rich WF If the angle at A be right, and AC leſs than a 
, When guadrant, produce AC to D, that AD may be a 
ikewie | quadrant, and draw BD; then D is the pole of BA, 
zerefor and conſequently ABD a right angle, and therefore 


re botl 
triangk 
the 4 

„ 
me WII. 


greater than a quadrant; then its oppoſite angle 


if 7 be a quadrant, the angle ABD is a right 
angle. | 

| On the contrary, if ABD is a right angle, then 
{180 
-Pendici 


It, 


BC be leſs or ABE greater than a right angle; 


nd AF = AC, then by Cor. 2. Prop. XVI. the 2 
EC is of the ſame affection as CB, and AFC of 


If AB be leſs than AC, CB, but greater than 
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FIG. 
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37. 


ABC is leſs than a right angle. But if AE be 


ABE is greater than the right angle ABD. And 


D is the pole of AB, and AD a quadrant but if 


then 


134 
FIG. then the oppoſite ſide AC will be leſs, or AE gream i co; 
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than the quadrant AD. ä 


quadr i 


0 8 3 
PROP. XXI. 


In a right-angled ſpherical triangle BAD, if the l 
be of the ſame affection, the bypothenuſe BA, will þ If a 
leſs than a quadrant ; if of different affection, it will i 2 
greater: and the contrary. | 

Let D be the right angle, and produce DB, DA TA 
C; and make DP, DE quadrants, then P is the pot Pand 
of DB, and E of DA, and PB a quadrant. The «6 . 
in the triangle DBA, if DB, DA be leſs than 5.17 

_ quadrant, then BA will be leſs than the quadrat grants 
BP, by Prop. VIII. And in the right-angled ti. aranc, 
angle BAC, if BC, AC, be greater than a quadrant; WW Al is 
then alſo BA is leſs than BP. 

But in the triangle DBF, where DB is leſs and Cot 

DF greater than a quadraar ; as likewiſe in the ti. cant, 
angle BCF, the hypothenuſe BF will He greater than Fol 
the quadrant BP, by the fame Prop. III. drant, 

On the contrary, if the hypothenuſe BA be le WW one a 
than a quadrant BP, then DB, DA are both les; a fide 
or elſe CB, CA both greater than a quadrant, hu (by P 
in the triangle DBF or CBF, where the hypothenul WW right 
BF is greater than the quadrant BP ; DB, DF « 
elſe CB, CF are of different affections. 

Cor. 1. As the two oblique angles are of the jon'Wl . 
or different affettion ;, the hypothenuſe will be accorang: alſo a; 
ly leſſer or greater than a quadrant ; et contra, 
Prop. XX. and XXI. De 


Cor. 2. As the hypothenuſe and one fide (or its of * rig 

lite angle) is of the ſame or different affeftion; the olle of the 

fide (and its oppoſite angle) will be leſs or greater thin 0 
guadrant. „„ 


Cor. 
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reater 


the len 
will J 
Will I 


DAt 
1e Pole 

Then 
han 4 
adrant 
ed tri 
drant; 


ſs and 
he tt 
er than 


be les 
| leſs; 
But 
henuſe 


DF 0 


e ſam 
ording: 
tra, 0) 


's opbb- 
e olle 
than 


Cor. 


a fide alſo leſs than a quadrant. 


PROP. XXII. 
If a triangle CIA have one acute angle, it alſo hath 


one fide leſs than a quadrant. 


Let ACT be the acute angle, and in the triangle 
CBA, let C be a right angle; if either A fall between 
P and C, or B between Q and C, the prop. is mani- 
felt; for then either CA or CB is leſs than a qua- 


| drant. Let therefore CB, CA be greater than qua- 
drants, then by Prop. XXI. BA is leſs than a qua- 
drant, therefore in the acute angled triangle ACT, 


Al is ſtill leſs than a quadrant. 


Cor. If a triangle have one fide greater than a qua- 
rant, it alſo hath one obtuſe angle. 
For if a triangle hath one ſide greater than a qua- 


drant, its ſupplemental triangle (by Prop. X.) hath 


one acute angle; and therefore by this prop. it hath 
And if fo, then 
(by Prop. X.) the former has an angle greater than a 
night angle. 


PRO P. XXIII. 


If a triangle has two ſides leſs than quadrants, it has 
alſo an acute angle. 


For in the triangle DBA, if BD, DA be leſs than 
quadrants, the ſum of the oppoſite angles is leſs than 
2 right angles, by Prop. XVII. therefore at leaſt one 


of the angles is leſs than a right angle. 


Cor. If a triangle ACB has two obtuſe angles, it has 
alſo one fide greater than a quadrant. 


For 
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| Cor. 3. As the bypotbenuſe is leſſer or greater than a p1G, © 
quadrant, each leg will ve fimilar or diffimilar to its ad- 
jacent angle: and the contrary, | 
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will be obtuſe. 
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For by Prop. XVII. if two angles be greater than 


. two right angles, then the ſum of their oppoſite ſides 
is greater than a ſemicircle; therefore at leaſt one of 
them is greater than a quadrant. 


PROP. XXIV. 


F the three angles of a ſpherical triangle be acutt, 
each fide will be leſs than a quadrant. 


For the perpendicular CD from any angle will fal 
within the triangle by Prop. XIX. and ſince, in the 
right-angled triangles ACD, and DCB, the angle 
A and ACD, and B and BCD are all acute, there- 
fore by Cor. 1. Prop. XXI. the hypothenuſes AC, 
BC are leſs than a quadrant. . And by the ſame 
reaſoning AB is leſs than a quadrant. 


Cor. 1. If the three 72 of a ſpherical triangle DEF 
be greater than quadrants, {he three avgles will it 
obtuſe. 

For then the three angles A, C, B of the ſupple 
mental triangle ACB, will be acute, and theretore 
the ſides leis than quadrants, by this prop. And 
therefore by Prop. X. the angles of the triangle DEF 


Cor. 2. In a triangle DEF, if two 3 D, E # 
obtuſe, and one F acute; the ſides are of the ſame . 
feftion as the oppoſite angles. 

For in the adjoining triangle DET all the angle 
are acute by Cor. 2. Prop. IX; and all the ſides Teh 
than quadrants, by this prop. and therefore in the tr: 
angle DEF; DF, EF are greater than quadrants. 


Cor. 3. In a iriengle, if two fides be leſſir. and cui 


greater Ms a quadrant ;, the anꝛles vill be of the fam? 


effetion as the oppoſite /i Jes. This follows from Cor. 2. 
of chis, and Prop. X. 


PROP? 
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Sekt. II. of TRIGONOMETRY. 
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PROP. XXV. 


157 


In a ſpherical triangle, when two ſides are of the ſame FIG. 
affe tion, and the included angle acute; then the third 39. 
fude is leſs than a quadrant. But if the two fides are of 
| different affefttion, and the included angle obtuſe. the 


third fide is greater than a quadrant, 


1. In the triangle BDA or BC A, right-angled at 
D and C, if the legs are of the ſame affection, the 


hypothenuſe BA is leſs than a quadrant, (by Prop. 


XXI.) but if the angle at D or C be leſs than go, as 
ACI, ADI; then Al is ſtill leſs. 


2. Suppoſe the legs to be of different affection, 
then by (Prop. XXI.) the hyp. BA will be greater 
than a quadrant, and much more will BA be greater 
than a quadrant, if the angle at C and D be obtuſe. 


Cor. When two angles are of the ſame affection, and 
the included fide more than a quadrant, then the third 
angle is obtuſe. But if two angles are of different 
afettion, and the included fide leſs than a quadrant, the 
ibird angle is acute. 

For by Prop. X, its ſupplemental triangle comes 


under the caſe of this prop. 


ET. 
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. a ; 


The proportions for calculati 19 the ſides and angle 
of ſpherical triangles ; with ſome other thing 


relating thereto. - 


„„ 

FIG. In any right-angled ſpherical triangle ABC, it is, 
40. As radius: 

To fine of the bypotbenuſe BC :: 


So /ine of any angle C: _ 
To ſine of its oppoſite fide AB. 


Let the triangle BAC be right-angled at A; dray 
AG, CG to the center G of the ſphere. From} 
let fall BL L to AG, and thro' I draw IH — to GC; 
and draw BH, which will be in the plane of the 
circle BC. Since the plane ABG is + ACG, 
therefore BI is + ACG, and CH — to the plane 
BIH. Then BI is the fine of BA, and BH the 
fine of BC, and by Cor. 4. Prop. IV. 2 BHI= 
ſpherical angle ACB. 8 

This done, in the right-angled plain triangle BIE, 
it will be (by Prop. III. B. II.) rad. : BH : : S. H: 
BI; chat is, rad. :S. :: S. E: 8, AB, | 


40. Cor. 1. In right-angled triangles that have equi 
angles at the baſe; the ſines of the hypothenuſes are ai 
' the ſines of the perpendicular. | 
For if C be given, the S. BC is to the S. AB in 

a given ratio. | 


» 


—— 


Cor. 2. In right-angled triangles having equal Hpo- 
thenuſes ; the fines of the perpendiculars are as the jitts 
of their oppoſite angles. For then BC is given. 1 
| or, 


k IIe. III. of TRIGONOME TR. 

Cor. 3. In a right-angled triangle ABF, 2 coſ. byp. 
AF x rad. = cof. ſum of the ſides AB, BF + co. 
their difference. For in the triangle EDF, rad. : 
SEF ;:S.E:S.DEF, that is, rad. : coſ. BF:: coſ. 
AB : col. AF, whence rad. x coſ. AF = cof. AB x 
of. BF = (by Sch. 4. I.) coſ. AB + BF + coſ. 
B — BF: X into © radius, | 


PROP. XXVII. 
In any right-angled triangle ABC, as 


Radius: 

Sine of one fide AC:: 
Tan. angle adjacent C: 
Tan. oppoſite fide AB. 


| ay rop. then in the right angled plane triangle HIG it 
"GC ll be (by Prop. III. B. If.) rad. : S. ACC or Ac 
p h 16: IH. And in the right-angled triangle BIG 
1 00 Iright-angled at I) rad. : tan. BGI or AB:: IG : IB. 
* Ind in the right-angled plane triangle BIH, tan. 
Pla ti or C: rad. : : IB: IH, Therefore, ex equo, 


H the 
E 


BIH, B 
SH; 


an, C: tan. AB 2 IG : IH; that 18, rad. : S. AC 
tan. C: tan. AB. SETS 


be baſe ; the fines of the baſes are as the tangents of 
be perpendiculars. 


equd For S. AC is to tan. AB in a given ratio. 


4, Cor. 2. In right-angled triangles having equal baſes; 


be tangents of the perpendiculars are as the tangents of 
be oppofite angles. | 
| For if AC be given, theſe are in a given ratio. 


\B in 


PROP. 


Suppoſing the ſame conſtruction as in the laſt 


Cor. 1. In rigbt- angled triangles having equal angles 


1359 
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PROP. XXVII. 


In any right-angled or quadrantal triangle; tbe þ 
F middle part and radius, are reciprocally proportion 
to the tangents of the extremes conjunt}, and to thei 
fines of the extremes disjunct. 


This is the Lord Neper's theorem, and is d 
monſtrated by induction thus. bg 
Produce the ſides AB, AF, BF to quadrants, ar 


deſcribe the arch CDE. Then ſince the arches A 5 5 
Ab, BE, CE are quadrants, the angles B, C, R. 
will be right; and ED S complement of DC Mir is 
comp. A; and FD = comp. AF; and EF - The 
comp. FB. Alſo the coſine of the complement Mole « 
the ſine, and the cotan. of the comp. is the tun 8 
gent. | y Proj 


Now the middle part muſt be either a leg, tle 
comp. of an angle, or the comp. of the hypothe 
nuſe. | . 

1. Suppoſe a leg as AB be middle part, then Bl 
and comp. 4 A are extremes conjunct. But h 
Prop. XXVII. rad. : S. AB:: tan. A : tan. FÞ 
Or thus S. AB: tan. FB :: (rad, : tan. A:; 
cotan. A: radius, by Cor. 2. Prop. 1. Book I. 
2. Let comp. of an angle A be middle pat 
then AB and comp. AF are extremes conjunct; and 
in the triangle DEF, by Prop. XXVII. rad. : S.ED 
:: tan. E : tan. DF; or S.ED : tan. DF : : (rad. 
: tan, E: :) cotan. E: radius, by Cor. 2. Prop. 
I. that is, coſ. A: cotan. AF:: tan, AB : rad. 

3. Let the comp. hypothenuſe AF be midd' 
part, then comp. A and comp. F are extremes cot 
junft. Therefore in the triangle DEF, rac. i 
S.DF :: tan. F: tan. ED; or S.DF : tan. EI 


(:: rad. : tan F.) :: cotan. F: radius; that is, col Cor 
AF : cotan, A:: cotan F: radius, 5 the © 
Therefore 


k 1! 


ba. III. of TRIGONOMETRY. 


16x 


Therefore radius & S. middle part = rectangle FIG. 


ff the tangents of the extremes conjunct. Again, 


1, Let a leg AB be middle part, then comp. F, 


nd comp. AF are extremes disjunct, therefore by 


Prop. XXVI. rad. : S.AF :: S. F: S. AB. 
2. Let comp. of an angle A be middle part 


then FB and comp. F are extremes disjunct: there- 


ore in the triangle DEF, by Prop. XXVI. rad. 
SEF :: S. F: S. ED that is, rad; : coſ. BF: 
F: coſ. A. | | 

z. Let comp. hyp. AF be middle part; then 
AB, FB are extremes disjun&t. And in the triangle 
DEF, by Prop. XXVI. rad.:S.EF:: S. E: S. DF; 
hat is, rad. : coſ. BF:: rol. AB: coſ. AF. 


Therefore radius x fine of middle part = rect- 


nele of the coſines of the extremes disjunct. 
And in a quarantal triangle; its ſupplemental one; 
Prop. X. will be a right-angled triangle. And 


Ince this prop. holds in that right-angled triangle, 


t will equally hold in the quadrantal triangle, 
herein the parts are the ſupplements of the others; 
cauſe arches and their ſupplements have the ſame 
Ines, coſines, tangents, and cotangents. 


Cor. 1. If a perpendicular FI be let fall on the 


W-/e of a ſpherical triangle, the coſines of the angles at 


ve baſe are as the fines of the angles at the vertex. 
For in the right-angled triangles AFI, BEI, it 


BET. 


Cor. 2. The coſines of the Ades are as the caſines of 


be ſegments of the baſe. 


For coſ. AI : cof. AF : : (rad. + cof. FI: :) 


ol. BI: coſ. BF. 


% 


Cor. 3. The fines of the ſegments of the baſe are 
5 the cotangents of the angles at the baſe: 
NM | or 


col. A: S. AFI :: (cof. FI: fad. : :) coſ. FBI: 


41. 


42s 
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For cotan. A: S. Al :: (rad, : tan. FI: : ) cot 
33300 Fl. 7 apt 


\ 


1 5 Cor. 4. The cotangents of the fides, are as th DA 


coſines of the angles at the vertex. 


For cotan. AF : coſ. AFI :: (rad. : tan, FI: C 
cotan. BF : col. BFI. Ls PAB. 
Cor. 5. The tangents of the ſegments of the b| Cor. 
are as the tangents of the angles at the vertex. ed 
For tan. AFI: tan. AI:: (rad; : S. FI: :) wn” of 
BFI: tan. BI. 
e SCHOLIUM. 
This prop. will reſolve all right-angled and qu I z 
drantal triangles; and alſo all oblique ones, (al on 
cept where 3 Ls or 3 ſides are given,) by letting fl 4 7 
fall a perpendicular dividing it into two right- ange Sine 
triangles. ; Cor. 
ROF. AK. 5 
In any ſpherical triangle, the fines of the ſides at : 
proportional to the ſines of their oppoſite angles. For 
On AB, AF let fall the perpendiculars FH, BI; 3 | ; 
then by Prop. XXVI. Hud b 
S. AF: S. FH :: red.-::5. A At 
and S. FR: S. FB :: S.B : rad, therefor qr 5 
n en, 8. AF: S. BB S. B: S. A. FI 4 
again S. AB: S. BI:: rad. : S. A '_ 


44. 


- 


and S. Bl : S. BF:: S. F.: rad. and, 
ex equo, 8. AB: S. BY :: 8. F: S. A. 


Cor. . If ęreat circle be drawn from the E bai 
tex of a triangle to cut the baſe ; the rect angles of HAFl — 
fines, of the fides and of the vertical angles; d = 


directly as the ſines of the ſegments of the baſe. 1 


ect. III. of TRIGONOMETRY. 


WT; S. CDA: S. CA:: S. CA: s. co = 
cot. Ig. CA N S. CAD and S. CDA or BDA: S. AB: : 
5 Boo CDA 
S. AB x S. DAB 
s th DAB S. DB = FD + therefore. 


PI. CL: S: UB.*:. 5; Ax. CAD: S. BA x S. 
a. 
Cor. 2. If the vertical angle of a triangle be bi- 
wed ; the fines of the ſegment * _ baſe are as the 
2 of the ſides S. CD *v. BD *: SAC 8 AB: 


e bil 
:) tan, 
RO P-XNEX. 


In @ ſpherical triangle, if a perpendicular be let 
all on the baſe, it is 
Ie the fine of the ſum of the ſides, AF, BF: 


Sine of their difference : :: 


d qu 
8, (el. 
letting 
angled 


BFI: 
Tan. of half their 1 
des an 
For by Cor. 4. Pr. XXVIII. cotan. AF : cotan. 
:: vo. AFI : col. BFI; or by Cor 4. Pr. I. 
. I. tan. AF : tan, BF :: coſ. BI: cof. AFI. 
And by compoſition and diviſion, tan. AF + tan. 
BF: tan. AF — tan. BF :: coſ. BFI cof. AFI: 


A, Bl; 


.erefort; 


I. B. I. S. AF + BE : S. AF — BF:: cotan. 
\FI + BFI AF] -— BFI-- : 
3 mm * tan. Eee 2 =P 


d, 

Cor. 1. If the perpendicular falls within WED BrE 
the E balf the angle at the vertex F: if it falls without 
es of 19A FI — BE] 

les; n — = half the vertical angle. 

1 M 2 Pow 


| Cot. of * ſum of the angles at the verter, AFL, 
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of. BFI — coſ. AFI; that is, by Cor 4. and 2 Pr. 
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FIG. Cor. 2. As fine of the ſum of rhe is des: 
42. Sine of difference of the ſides: 
Cotan. half the vertical angle: a 


Tan. half difference, or half ſum, of the veri. 


cal angles, according as the perpendicular fl 
within or without, 


52. Cor. 3. In a rigbt-angled ſpherical triangle ABF, 


S. ſum of the hyp. and one fide, AF, BF: 
S. of their difference : 
Radius ſquare : 


Tang. ſquare of half the contained angle F. 


For in this caſe the C F is both the ſum of th 
angles, and the difference of the angles. And cat 
0 3 tan = F; :rml 


Tan. 2 F 
tan. of T F. 
NO . 


| 42. Let a perpendicular fall on the baſe of a iriangl; 
|  #hen 
Tan. half the ſum of the fides, AF, BF : 
Tan. balf their difference : : 
Tan. half the ſum of the angles at the baſe, B, 1 
Tan. half their difference. _ 


For by Prop. XXIX. S. AF : S. BF : : S. B. 
S. A. And by compoſition and diviſion, 8. AFA 
S. BF: S. AF — S. BF:: S. B ＋ S. A: S. B 
S. A; that is, by Cor 1. Pr. VII. B. I. 
AF + BF AF—BF BA 

4 


* tal 


B—A 


a —— — 


; | 2 
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Verts. 
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fa Let a perpendicular fall on the baſe of a ſpbericat FIG. 


triangle; then 
Cotan. half the ſum of the angles at the baſe, A, B: 
ABr Tan. half their difference :; 
Jan. + ſum of the angles at the vertex, AFl, BFI: 
Tan. half their difference. 


For by Cor. 1. Prop. XXVIII. cof. A: coſ. B:: 
bd AFI ; S. BFI. And col A . coſe B: 
of te col. A — coſ. B:: S. AFI + S. BFT : S. AFI 
1d co S. BFI; that is, by Cor. 1. and 2. Prop. 7. B. J. 


4 4 


A 1 FE 
rad,: E . 1 — I ; 
AFI — BFI | 
Wl, 3 
2 
BFI 
„„ Note, If the perpendicular falls vichin R2. 1＋ BEI 
zanpit; 
_ exe if it 


A half the vertical angle F; but - 
fall without. 


Cor. Cotan. half the ſum 1 the angles at the baſe; 

Tan. half their difference : : 

Tan. half the vertical angle: 

Tan. half the difference, or half the ſum of the 
vertical angles, as the perpendicular falls 
within or without, 


This is plain when the perpendicular falls within; 
and when it falls without, {- BFI becomes — BF I, 
and the contrary. 


0 


% 7 


42. 
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ORD p. XXXII. 


FIG, Suppoſe a perpendiculer to fall on the baſe if | 
42. - ſpherical triangle, then as 
Tan. half ſum of the ſegments of the baſe Al, * 
Tan. half the ſum of the fides, AF, BF : 
Tan. baif difference of the figes AF, BF: 
Tan. +; diff. of Fay ſegments of the baſe, AI, Bl. 


For by Cor. 2. Prop. XXVIII. coſ. BF : 0 


AF : : coſ. BI: coſ. Al. And col. BF +a 32 
AF : coſ BE — cof. AF : :; cof. BI col. As BI 
col. BI — cof. Al; that is, by Cor. 2. Prop. W. 8. ; 
D.-1;  cotan.--; — — : tan. — Cor. 4 
. + ka 
cotan. RE : tan. = bg 1 5 
„ ” 
Or by Cor. 4. Prop. I. B. I. tan. —— Wvithor 
; | 7 ＋ f 
tan. — D wn : : (cotan. . cotan == half tl 
AF — BF AT — BL Cor 
:) tan. — : tan. 8 
2 
Here as the perpendicular falls within or without, 7 
AI + Blor Al El will be the baſe, | Ef 
Cor. 1. A, tan. half the baſe : becom 
. Tan. half ſum of the ſides :: 
Tan. half difference of the ſides : 
Tan. ha f the alternate baſe. Lot 
Where the alternate baſe is half the difference," 8 
half the ſum of the ſegments of the baſe, accorung $; 
as the Fe eee falls within or without. 8 
Cor. 2. In a rigbl- angled triangle; the 2 $; 


the tau. ef half the bypoihenuſe — baif one * 1 


ok IIl 


ſe o 
I, BI 


half the baſe. 


of TRIGONOMETRY. 


the tan. half the bypothenuſe — balf that * 
* of half the other leg. For then BI So. 


cet. III. 


P R O P. XXXIV. 
Let fall a perpendicular upon the baſe of a Og 


hen 


Sine of the ſum of the a at the boſe B, A: 
Sine of their difference :: 

Tan. half ſum of the Rements of the baſe, Al, BI: 
Tan. baif their difference. 


Prop. XXVII. cotan. A. cotan 
tan, A:: 8. At: 
tan, 9 tan. A 


For by Cor. 3. 
B:: S. AI: S. I, or tan. 3 
. BI. And tan. B + tan. FM: 


According as the N falls within or 
Al +BI - AI — Bl 

OE ee will be equal. to 
Whence 


Cor. 1. Sine of the ſum of the angle at the baſe : 

Sine of their difference: 

Tan. half the baſe : 

Tan. half the alternate baſe, (See Cor. 1. Pr. 33.) 
For when the perpendicular falls without, ＋ BI 
becomes — BI, and the contrary. 


without, 


PROP. XXXV. 


Let fall a perpendicular on the baſe, then as 
Sine of the ſum of the ſegments of the baſe, Al, Bl: 
dine of their difference : : 
Sine of the Jum of the angles at the vertex, AFT, 
BFI 
Sine of their difference. 


tan, FIG. 


:'S. AIS. BI: S. Al — 8. S. BI; that is, (by 
Cor. 4 and 1. Pr. VII. B. I.) S. B A: 8. B — A 
13 ABI. 5 AI— BI 


M 4 . 
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For by Cor. 5. Prop XXVIII. tan. AI: tan. Bj 
1: tan. AFI tan. BFI, And tan. AI ＋ tan 
BI : tan. AI tan. BI :: tan. AFI + tan, BF] 
: tan. AFI — tan. BFI; that | is, by Cor. 4. Pr. VII 


BL S. AI + BI BI: S. AL BI:: S. AFI Bf 
S. AFI — BFI. Here, as the perpendicular falk 
within or without; AI + El, or AI — BI is th 


baſe ; and AFI -- BFI, or AFI — BFI, the ve. 
tical angle, Whence 


Cor. As fine of the baſe : 
Sine of the vertical angle : : 
So fine of the diff. ſegments of the 9 N 
Sine of the diff, angles at the vertex, when th 
perpendicular falls within : 
Or fine of the ſum of the ſegments of the baſe : 
Sine of the ſum of the vertical angles, when il 


perpendicular falls with! 


PR O FP. VI. 


As cofine of half the ſum of two fides, AF, Bf: 
Cofine of half their difference : : 

Cotan. half the included angle AFB 

Tan. half ſum of the oppoſite angles A, ABF. 


Put AF+ BF =P, AF — BF : p, ABF +1 

= Q, ABF A= 9 , AI+BI =R, Al- 
_- AFI + BFI = w, 9. AFI — BFI = v. 

Then ſince the tangents are reciprocally as the 
cotangents, we ſhall have, by 


Prop. 5, : $p 1; ute. LY; T. 2 U 
31. Cel. P: te. : F. 4 T. 40 
32. Ir: e tot; ** : T. 40 


And compounding theſe ratios, and expunging equa 


8.5 


guan tities, 


ect. III. 


8. P X 


an, {qua 


S. F, 


d. P X CC 
2 

p:: co 

col, 2 7 

This 

and whe 
portion, 
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n. N s. P x cot. P: S. p x cot. 2 p:: cot. ſquare : V: FIG. 


tan. | | * . 
Brin. ſquare + Q. But by ſch. Pr. 2. B. I. _— = 7 

VII 4 

BFI >, n.- xcet.2 2: 

BIB S. P, or coſ. 1 P — — 5 5 and coſ. 4 p 


fall x | 
s N — E, therefore col. ſquare + P: col. ſquare 


Vel. 


pr: cot. ſquare + V: T. ſquare ? Q; and coſ. + P 
rn 
This is plain when the perpendicular falls within; 
nd when it falls without, inſtead of the third pro- 
portion, ſubſtitute this (by Cor. Pr. XXXII.) T. 2 4: 


n. V:: cot. 4 v: T. 2 Q. and you will have at laſt 
ini, col. 2 P: col. 2 p:: cot. 2 v: tan. 2 M 
7 


en e Cor. 1. As fine of balf the ſum of the ſides: 
itbout Sine of half their difference : : 
= Cotan. half the included angle: 
Tan. half difference of the oppoſite angles. 


B For by the former proportions, a little varied, 
SE: SS £106 SP: To tO 
o „ 0 
T. G: ::: et. V: I. 3. 
hen proceeding as before, it will be found (by Sch. 2. 
Prop. 2. B. I.) that | 
d.+P:SEp::cot.-V :T.iq, when the per- 
pendicular falls within ; and when it falls without, 
as tic inſtead of the third proportion put this (by Cor. 
Mop. XXXII.) cot. LV : cot. £v :: cot. £ Q: 
1.29. and you will get at laſt S. 2 P: S. 2p :: 


85 2 cot. 2 v: tan. 49. 
cor. 2. Cof. half ſum of two ſides: 
equi Cof. Half their difference : : 


S, [ Tan. 


E « — — 2 


170 
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Tan. half difference of their oppoſite angles: 
Tan. half difference, or half ſum of the vertig 
angles; according as the perpendicular, on | 

third fide, falls within or without. 
This follows from. the preſent prop. and car 
Prop. XX XII. 


| . rnd 
PROP. XXXVII. "Fr 
L.. d 
As coſ. half fum of two angles, A, ABP: TH 
Cof. half their difference : : porto 
Tan. half the included fide AB: 
Tan. half ſum of the oppoſite ſides, AF, BF. cor. 2 
Suppoſing as in the laſt prop. then by y 
Prop. 31. Cot. 4 Q: cot. 4%: : T. =p : T. 25, 0 
Cin! SME EH : 
„a.. G55: „ 2 Do ER2-D 47; Th 
But (by Sch. Prop. II. B. I.) S. Q cot. 0 oy 
col. 20: and 28. 4 cot, iq = col.” To; therctar 
by compounding, 
e In 
Tar 14Q 1 . 2 10 5 . LEED. CS 
Or col. 2Q : coſ. 29: : T. R: T.zP. B angle 
But when the Gare leb falls without, i- hy 
ſtead of the third proportion, put this (by Cor. Prop. Wl _ 
XXXIV.) 8.Q 8.9: 1. 47: T. R. Wharf 
at laſt . will have this, 33 
Col. .: . 1 
Cor. 1. Sine half ſum of two angles, A, ABF: 5 
Siuè of half their difference : : By 
Tan. half the included fide, AB: 
Tan. half difference of the oppoſe ie ſides, AF, Bf. : (b 
For by varying the terms of the foregoing pio 
prongs, it will be, Sch. 


* 


* 


ook . 11. of TRIGONOMETRY. 


tes : 

: Eos : T. 2P: T. 2p, 
vertia 3 Bo LL ar a + 1 R \y 25 29 
„ ont 2 25 


9 T. ER: T. 427. 


But (by Sch. . I. Book I.) 18. Ox T. 10= 
8. Q and 28. X T. 24 . 9. therefore by com- 
pounding, 3 nl T. 


nd cc. 


third 1 put this (by Cor. Prop. XXXIV.) 
5. Q 8.4: T. zr: T. R, which will give this pro- 
portion, 8. 2Q : 8.49: T. *: Do! 
BF. cor. 2. C/. * 1 of 1he angles at the baſe, A, ABF: 
Cof. half their difference : : 
Tan. half diff. oppoſite fides, AF, BF: 


15 ' baſe ; according as the perpendicular falls within 
0 or without, | 
Wy This follows from the Ong prop. and Cor. I; 

40 op. XXXIII. . 

ro PROP. XXXVIIL 

| In any ſpherical triangle AFB; the lah of tbe 

ines of any two fides X coſ. poked angle + the rect- 
| Norge of their caſines x radius = coſ. of the third ide 

ut. .* "es ſquare, that is, 

| Prop LAB x S. FB x e e FB x rad. 

V hence = =, AF X Tad. 

Let 428. 4B, mn = cof. AB, 5=S.B. | 
EL * 8. FB, col. FB, co B,. r= cot. B. 


F=rad.. „ rem + bbc. 
By Frop. 1. I. 2: 3: : 1: tan. FB:: cot. FB: 7 


7, Bf. : : (by Prop. XX VIII.) c : tan. BI = . And by 


ch 


Sch. Prop. 1. I. ſine of Bl 5 and coſ. Bl = 


VT 
* _— 3 
Pp 


If the perpendicular fall withour, 1 50 of the 


Tan. half diff. or half ſum, of the ſegments of the 


42. 


angle is equal to the coſine of the oppoſite fide X ral 


fides X radius, and the whole divided by the refiay 
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FIG. #7, | | ah 
42. . and by Cor. Pr. 6.1. co. Al= MM vw 


rn _ nr en its 


but by Cor. 2. Prop. XXVIII. * 


7 : col. AF = = _ 
rr 


The 1 


he incli 
wie of 
ne i 


hat is, 
of. F. 


Cor. 1. The coſine of any angle of a ſpherical ji 


ſquare — the rectangle of the caſines of the includn 


F the ſines of the including ſides. 
For oof. B= cof. AF x rr — col. AB x col. FBI 


8. AB * S. FB e. fal 
8. A: 
8.B 


en by 


Cor. 2. Cole. A =: 
S. AB x cf. FB x rad. 8 n AB x of 


n 


—bþ 


Ci 1 
For by Prop. 6. I. S. Al F mag, 


ch —.— — 


3. Prop. XXVIII. I. — — : cot. A; 
* Pp dy Pro 
an. — bem aur —mbc 2 
Fj ST becauſe - = - by Scha VT 
Prop. 1. I. | 
cm 
Cons, S. AB—FBxrr +S. FB x co. ABN ve Pp 


S. B X 8. LB 
—= cotan. A. CE 


For ſince coſ. B=7 —verſ. B, therefore by Cot 


z of 

4. t. A 2 2 — 5 2 1 8 but by A vide 
Ingles. 

C1 M DTD rey whinee: the ON” - 
is evident. For 


Sc HO 
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ok Ill 

+ mm SCHOLIUM. | 

* If the angle ABF be greater than a right angle, FIG. 
hen its coſine c will be negative. 42. 


PROP. XXXIX. 


The rectangles of the fines of two angles X coſine of 45. 
he included fide divided by radius ſquare — the reft- 


cal in. wle of their coſines divided by radius, is equal to the 
rad ine of the third angle. | 9 5 
uclulin . S. AN S. BN , AB of. A X coſ. B 
18s. r 
os | 5 OR . 


of. F. 


e fall the perpendicular BR, and put 
8. Arg, cof, A=m, cot. Ar, col. AB=c, rad, =7. 


S.B=b, col.B=7, q=v TT+CC 5 
en by Prop. XXVIIL cot. ABR = =, and (by 
—, and 


3 3 "PP 5 Fe 
Sch. 1. I.) its fine = , and its coſine = =. And 


Sec ur 
dy Prop. 6. I. S. RBF = 


z and by Cor. 1. 


= 5 be — 
7 7 rs 
111 mn 5 abc ne becauſe 2 — 2 7 by 
. 5 * * 


Cor. 1. The coſine of any fide is equal to the recti 


by Ce of the coſines of the including angles X radius 
- cof. oppoſite angle X radius ſquare, and the whole 
t by E vided by the rectangles of the fines of the including 


Moles. 


of. F 
For c or the coſ. AB = —— — . 


Cor. 


WA 
16 F 
"#2 *$ 
8 
„ 
1 N 
Wt 
Ll by 
N 
14 
' by 
. 
+8 
p ; 
„ 
RA 
L 
1 
17 
49 ? 
Tt 
* 
: 
« :ÞY 
. 
24x 
v4 4 
ix 11 
* 
iy 
Ty 
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We 
WM 

Af 
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r 
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I G. S. B cot. A B 
175 Cor. 2. Gf FB X cof of — 
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'S. AB pn 4 
For let 5s = S. AB, t=cotan. AB, then by Cor 


1. Prop. 6. 1. coſ. RBF = = LEED = and by Cor. 4 
b | 7 
* XXVIIL =: 1 BF = orb 


70 
8 
— = + = becauſe ts = cr. Or cot, BF - 


rm ae. nac 


SZ 


Prop. 1. . 


» becauſe r= = and ? = = by Scho 


Cor. 3. Cot Cotan, FB = | 
| 25 * S. A7 18. A x R verſ AB 
S. A x S. AB 
For let vg verſ. AB =r —c, and c == 
_ rbm Tnac bm Tran an 


then cotan. FB = — 2 | 
5a 5a 


but (by Prop. 5. I.) mb + at =rxS. AB, when 


rr X S. XE B — amv 
cot. BF = - 8 5 


PROP. XL. 


of the angles al 


and m, c, n, i, g, e the ceſines 

fides as mark'd in the figure. And 

hb = bb — aa = mm — un. 

and kk = 1 — " = I — aadd. 
Radius = 1. Then 


hb bim I aen 
r i - 


Sine of L. "An 


Fo 


14 III. of TRIGONOME TR. 9 


ok Ill 
or 1. 27 — ng . By Prop. XXXIX. p16. 


2. aef — mg =n. By Prop. XXXIX. 47. 


oy ee a> Ste | 
3. 3 By Cor. 2. Pr. XXXVIIIL 


Ir for by . x = cotan. B. From the two 
2 31 f.— aef —n : 
BE. ſt equations g = —— = — whence bim 

| m — i 


m = aefn — un, and f = 5 — gen- 
Again, by the third equation df = bpe — bdig = 
dig, becauſe (by Prop. XXIX.) 2 = ad; 
f ae—nf bif —m 
nd of =ae — big; whence g ⏑πτ je Y TT 


aen bim 


nd aen — fu = b*i*f — bim, whence f = T 


79 | 
g aen + bm 0 — — 
a Now * becauſe ii 1 — pp. 
when aàbei — mn aem — bin 
ng + in 


For by the 1® and 3* equations f = . = 


3 _ 
and ung + unn S aebi — bbiig; whence g 


thi — un debi — mn 
IP * RT bbpp* 
Again, by the 1* and 2* equations f = — = 


+ mg q . Bo 
and aem ＋ aeng = bin + bimg, whence g = 


em — bin 
mM — aen” 


roles al 
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FIG, 


47 


47.1 


\ 


be ELEMENTS 


Book II Sect. 1 
— ee. 2 A ix. 23 Allc 
F 2. Cotan, F — bb — / 21 — c 60/25 (fince 


For multiplying the 1* equation by u, and the x 
by m, we have mn — binf — el =nefm — ming,” an 


5 aaem 

ie ge an fy and = r LN NN Jn 
bi 

— _ but (by Prop. 2. I.) 2am = 8. 20 

and 2bn = S. 2B, alſo 2a = verſ. 2A, and 29.8 8 

verſ. 2B, and 255 — 2a = verſ. 2B — verſ. 2A = For 


coſ. 2A — cof. 2B, and 5 — 4 m — , for 


+ * = 


1 = m* 1 


6 


Any of the quantities a, 5, p, d, or mn, 8 1 
may be expunged by help of the equation bp = 
or the tangents or cotangents ſubſtituted for Fr 


FAD P. ALL 


Suppoſe as in the 2 Prop. and let 
Il = dd —pp = ii — ee, 
. — * = x — aaa, 
— #” Wa 
df pen 
mid— pen ee ut 5 
For I. Pus + ci Se, by Prop. XXXVIII 
"="; mas + ce i, by Prop. XXX VII. 
Be EE neo \ by Cor. 2. Pr. XXXIl 


Sine of AB = 


d | 

e pn, i- 

By the two firſt equations, 2 — — 
; n— 
and Ce pens = 71 | — imas, and de 7 — 15 * ' 
if — 8 * er. 21 
Wy whence 5s = af 

a og pen. 


All 
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Alſo by the third equation as? pbm I prac = FIG. 
(fince ad bp) adm + prac, that is, i dm + puc, 47. 
ren. 
bern, whence = fg -B. 


chence c = and 1 — dim = 


„n © — mndp pin — dem 
Cor. 1. Cof. AB = — 7 pa 
For by 1* and g* equations, 5 = 71 . 


ei 
— 41 — 7 L D 6 — 
nd ei — ci ↄndm nc, whence 2 


ei — pdmn 
mon; A 
Allo by the 14 and 2* equations 5 = 2 — 


en — pin 
in — pen 
Cor. 2. Cotan. AB = . 
XS 2AF - x S. 2 
of. 26 F — coſ. A 3 
| For multiplying the 16 equation by i, and the 24 
J 6, we have puoi -＋ ci ei = mdse . cte, and 
c med — pin 


Þ — cee = mdes — pins, whence — = — 
s 11 — ee 


med — 2pin 
ig, but by Prop. 2. I. 22d=S.2AF, and 


i = S.3BF, and 2dd verſ. 2AF, and 2p* = 
erl. 2BF, and 24d— 2pp verſ. 2AF — verſ.2BF 
p col. 2BF —cof. 2AF, 


N Sc u0- 
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ScHoLIU Mut, 
Any of the quantities a, d, b, p; or n, e, i, 
may be extirminated by help of the equation ad 


bp, or the tangents or cotangents ſubſtituted inſtea 
of them. 


EK OF: - AL; 


In any ſpherical triangle, ABF, 
As rectangle of the fines of the ji des, AB, FB: 
Radius ſquare : : 
Verſ. baſe — ver difference of the ſides: 
Verſ. included angle B:: 
Coſ. difference of the * des — of. baſe : 3 
Verſ. included angle B : 
As fine of one ſide: 
To coſecant of the other. 


Let a=S.AB, m=col. AB, c=cof. B. v=verl} 
SFB,  »=col. FB, 4= cot. AF; Foes =, 


Then (by Cor. 2. Prop. XXXVII) 2 


. ae ere ker bu 0 


Cor. 1. Prop. 6. I.) ab mn = r X col. ABI 


Therefore v = —< = — 7 — 4 


verſ. AF ONE AB— 2 x 17. Laſtly, S.FBz 


0 '& 77 


2 and S. ABS. FB: yr: : S. AB x ff 
r: 8. AB: coſec. FB. 


coſec. H 


Cor. 1. Refangle of the fines of - the fades: 

S. balf ſum x S. half diff. of the baſe and diff. fd 
And ver. ſum of the fides — verſ. their difference 

Ver. baſe — ver. difference of the ſides : : 


* 


Km. III. of TRIGONOMETRT. 199 
And coſ. difference — coſ. ſum of the fides FI G. 
| Cof. diff. fides — cof. baſe : : „„ 
„ 1,0 So wice radius: | | 
Verſ. included angle, B. 


For let the greater fide AB = a, leſſer BF = e, 
baſe AF = b, a+Þ$e=2, a—e=d, v=verſ, B. 


Then by this Prop. S.axS.e: ver. Y- verl. axr: 
r: v. But (by Cor. 3. Pr. 3. I.) zr 1 


5 ＋4 5 — 4 
38 . K 8. 3 and (by Cor. 2. Prop. 3. I.) 


Sa x Ste = r X col. d — col. Z. Whence you have 
theſe two proportions, | 
S. x S.e : 8.55 8.—. 


3 . 
And verſ. 2 — verſ. 4. verſ. 5 — verſ. d:: 21: v. 
\nd the diff. of the verſed fines is = diff. a 


ver. 
d. =. Cor. 2. ReFangle of the þ ines of the ſides: 
— Radius ſquare : : 
— a "7 jun of the Ades — ver /. baſt : 
| Va. ſup of the ore angle B. 

but H 
3 For (by Cor. 1.) 
BR Verſ. 2 — verſ. d: verſ. þ — vetl. d: : 271 . 
, ind by diviſion, 
- = Verſ. 2 — verſ. 4: verſ. 2 — verſ. :: 21: 27—v, 

r verſ. 2 — verſ. d : 2r : : vetl. 3 — verſ. ö! 21 — v. 
8. FL! ng ee , 1 verſ. 2 — verſ. S: 21 —= V, 
2 bat is (by Cor. 2. Prop. 3. I.) S.axS.e:7r :: verl. z 
ofec, E verſ. %: 27 — v, the verſ. ſup. B. and the dif, 


erſed fines = diff. coſines. Whence, 


: , Cor. 3. Verſ. ſum of the f. 40 — vorſ diff. ſides: 
F. fer 2 ſum ſides — ver. baſe : | 
Twice radius : 


Verſ. ſupplement of the included angle B. 
N 2 Cor, 
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F 1G. Cor. 4. | 4 relangle of the A ines bf the des: : 
46. Rata ſguare:: 


Or as ſum of the fines x diff. fones, of + fm and * df 
Radins are:: ae; 
YI) - If fades vc SE baſe — + diff. ſides : 
Sine ſquare of balf the included angle: 
So S. æ ſum of the 3 fades x 8. ſum 3 fo des — baſe 
Of int re of ba the included St B. 
= ſup. B, 18. B. ls 2B. The ref 


as 5. then bj Prop. 2.1) v = =— 


rf. d 
—, and (by Prop. $5 4) Es Nx r=1 


Fs vel. 2 —verſ. 5 24 


s. O, and = 8. 


20C verſ. 2 — 


8 and (by Car: 2, Prop. 4. I.) S. 2 * 


82 ＋ SH 1d X S. 2 — id. Now by this Pro 


8.4 x S. e: rr: : verſ. 5 verſ. 4: v or =: 
verſ. þ — verſ. 4 34 4 TY 

2 X 7 Or 8. nw X 8 2 | 

Again, a+ e+b=2+6, ee . 


2 


and by Cor. 2. S. 2 x S. e: rr :: verſ. 2 — verſ. b: 


2c. verſ. 2 — verſ. þ 'S. 2+6 iz 2— 
ire J 5 


Hence alfo, ſince d=a e. \ 


Cor. 5. As reflangle o the fin ines 0 the f des: 
Radius 14 are: 
So 8.2 ſum (g fades — one ſide, S. + ſun — other ji 
Sine ſquare of bal} th the. mncluded ati . 


(@ 


9 and V= | 


And / 


An. 
be reſ 


Cor. 4 


fourth 


Eger 
next 


In 
As ref 
772 
5 


er, 
And ſo 
Ver, 
And ſo 
Ver, 


And ſo 


Ver, 
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Cor. 6. From half the ſum of the three ſides, fubtrad FIG, 
« ap Left, and 1200 fides ſeparately, then - 46. 
, 4, S. 54, ſum of the three fides x S. firſt d erence : 

. Ref#angle of the fires of the 25 and 35 * differences. ; 


" So radius ſquare : 

WE Tan. ſquare of half the included angle: Bs r 

aſe 2435 5%, 2843 vPES * 
For by Cor. 4. $5 xa S. OR S. r X 

he r WY | 

d v . (: : . tan. {quare of half the 


angle, by Prop. 1 


ScnoLivm. 


Any of theſe compound proportions may eaſily 
be reſolved into two ſimple ones. For example, in 


b+4 


Cor. 4 ſay, S. 4 a: 8. : to the ſine of a 


fourth P. And S. e: : 8 = Ꝙ then PxQ 


s Fro: required. And the _ may be done for the 
, oext prop. and its corollaries. | 


PRO P. XLIII. 
In any ſpherical triangle, 42, 


— — 3 of the h nes of two angles, A, B: 
| Radius ſquare : : 


Verſ. fum of the including angles — ver. ſup. * rr: 
Verſ. included ſide: 

And /o ver /. third angle 258 ver . ſup. ſum of the i _ 

| Verſ. included fide : : [ cluding angles: 

And jo ofe, diff. F. of the including angles + co. 5* ago: 
Verſ. Wt included fide : 

And ſo verſ. ſup. 3* angle — verſ diff. iu angles: 
Verſ. ſup. included de:: 

Aud ſo ver ſ. ſup. diff. inc uding angles — ver}. 3* ang le: 

| Perf. ſup. included fide, AB. 

N 3 For 


les: 


ther ſu 


Co 


182 
FIG. 
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For let B be the greater angle, A the leſſer, A v. 


the included ſide, and put Ver, 

28. A, m=coſ. A, c=cof. AB, v=verſ. AB, M4" 

b=S.B, n=col. B, d=coſ. F, V=verl. ſup. al 

m- + arr Ard fe 

then (by Cor. 1. Pr. XXXIX.) n Ver, 

1 1. And ſo 

—v, therefore v . Wnt, but (il 7; 

Cor. 1. Pr. 5. 1.) ZZ = cor, FEB=(by 3 1 
| (01, 


1. I.) r — verl. Ty = wat ſup. A+B=—; 
and d = r — verl. F = verſ. ſup, F — r, Wheane 


— Verl. A+ A+B=— ver i oe ava 


verſ. 


—— — 


| 1 Df Follow 
verl. F— verl. ſup. A . . 
ö 2 
90 . 
Again, Vr 4 2 ET T ar But(by 
| 6 Sin 
Cor. 1. Pr. 6. I.) — + m7 col. B A =- 
r 
verſ. BIA = - A =verſ. ſup. B Ar. Theref\iſ 5 
v of E— A T. col E „ 90 8, 
verſ. r. E — verſ. B — A, LN 95 95 
46 TR a 
verl. - ſup. B—A A — verl. E. Co, 
k ab 0 iP 
Fo 
Cor. I. As 4 8 ſum of two angles — ver}. fe. fore 
To twice radius :: 
Or gs cop. difference of two angles — cf. ſum: Rp 


To twice radius: 
$o werſ. ſum of the including angie — verſ. ſuf. thin 
 Verſ. included fide © : [ag 
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Ver. included fide : angles: 
And fo coſ. diff. clade angles + coſ. third angle 
Verſ. ſup. included fide : 


And fo verſ. ſup. third angle — verſ. diff. including an- 
Verſ. ſup. included fide : [ ples : 


And ſo verſ. ſup. diff. incl. angles — 9 third angle: 
Verſ. ſup. included fide, AB 


For or (by Cor. - PX: . 3. 1.) 10 8. A x S. B 
col. K — A — col. B L A . 
2 | 
erl. B + A = ver. B—A — Xx r. And all the reſt 
Follows from this prop. 


R 


Cor. 2. As refangle of the fines of two angles, A, B: 
Radius ſquare : : 
S. + ſum of the including LS + ub. 30 4 S. 
x ſum including s — + ſup. 30 2 
Sine ſquare of half the included fide : 
"8-17 /o S. half ſum of: 3 L., and ſap. For incl. CSV 8. 
3 Ibeir diff. : 
Sine fquare of half the included fide : 
V 8, 3 ſup. 3* C. + + rf. incl. Ls & S. 11 3.4 — 
- V. : 
Cf. ſquare of half the elne h de: 


incl. L — 2 the 36 . 
Cop. ſquare of half the included fide, AB. 


For ſince the diff. cof. = diff. verſed fines, there- 
W (by es Py J 19 — verſ. B+ 4 A erl. ſup. E 


* 7 — 8. B + A * ſup. F. 8 B ＋A A 3 ſup. . 
p. third J 2 2 
, | N 4 And 


do 8, T ſup. diff. incl. 4.5 + z the 3* . x F. 2 ſup. diff. 


183 


Fo ver /. third angle — ver{. ſup. ſum of the including FIG. 


42. 
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| „8 > 
* An na L = 20% Jup.] ES = N 


4 12 - 2 F — ver . 


Err 
2 e 


. W LEEEL 
| e 
I B-A 3 8 
$F And 1 * = * 12 


4 (by Pr. 2. I. 10 55 AB * Ir = dne ſquar 
of 4AB, 7 7 verſ. ſup. AB x r = coſ. ſquar 
of 2 AB, chen all the reft. follows, from the preſen 


Prop. 1841 4 n 8 2 34.9 | 
r 
Cor. 3. Reflangle of the ner of pon gle, A, B: 
Nadius ſquare: : ap La! 


Or ſum of the fhnes 3 * Alff Ante, of 2 7 fits and 3. 
Radius ſquare :": — | 2 100 770! angle: 


So cof. : ſum x tof. 4 A. , the 3 4p and ſum incl. a 


Sine ſquare of half | the included de:: 1 
1 So caſ. + ſum & cof.- diff. of 3 E., and . incl. a 
3 Col. luare bet. doe AP hi de, AB. [8 


e 2. Pr 4 10. x Ry 


3 UVGIAS © 
* S. — — 8.42 | * B A and: 
FA = -* 44% 3» FAR WE 2 AD oy 8 


\\ * Il 
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ok Il 
— GEES DRE = 
B FE g3B A -F 
„-Ing 2 2 — — go = 
* == e 180 — . 
= A =o wah { 
B A — 7111 a 8 
A in, 8; — — 
2 9. 90 — — —— 1 B <P iN : 
EL 1 T0 reſt ious from Dor. 2. 
e ſquar x 
Ju Cor. 4. From half Ihe fil of the red dd, 
Preben WW biradt each angle at the-baſe ſeparately, and then 
ee third angle. Then 
* As rectangle of the caſnes of the two firſt differences : 
„ B: Reftangle ibe coſ. third difference and coſ. + um 
dd; So radius fquare : [of three angles : : 
WF! as. 1 cf half .the included ſide or 4 . AB. 
[angls [Thi lows 28 Cor. 3. becauſe -col. : ſine: 
incl. Mad.: tangent. See ſchol. Frog. Abe 
14 
incl. at P R 0 P. XIAIv. 
8 lol If the vertical angle F f a triangle AFB be Viſed, 
\B+\ it will be, 48. 
8 5 


2 tee ice the cot. of the biſecting lina EI: 
2 of the cotangents of 1 the 4 5 AF, „ BF : 
"TTY 8 
Cofe. half the vertical angle F. 


— 


Pro- 


* 
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FIG. Produce FA, FI, FB to quadrants, and to th 8, Il 


48. pole F draw the great circle LTR, and produce 3; Let 
to interſect it in R. And let tan. AS =, tan. Seat 
==, tan. BI E d, SRI =, col. F = x. Thi cle 
the angles at 8, T, L are right. And by Cor. | oy 
Prop. XXVII. c: 5: : 2 S. RS. And c: % t! 

4 15 | VS. | qual t 
”: = = S.RL. And fince ST = TL; there) a 
by + dy 17. ak 

. I.) ——=r = 2x X ., or yum 
(by Prop. 3. I.) . = 2% X Y, or —— x: 
= 2x, that is, 2cx =b+d r. phere. 
| RES e Ingle | 
Cor. As twice radius: Put (b 
Tan. biſecting arch : : great 
Sum of the cotan. ſides: AD 
Cof. half the vertical angle F. 00 . 

48. If an arch be drawn from the vertex to the mill Inte 
of the baſe of a triangle; then the fines of the umi er 
angles are reciprocally as the fines of the fides, ani il, Our 
recily as the fines of the angles at the baſe. © | 0 0 

N 9 9 9 
For (by Cor. 1. Prop. XXIX.) S. AFI x 5.98 ** 
= S. BFI x S. BF, becauſe AT = BI. There | 
S. AFI: S BFI: : S. BF: S. AF: : (by Pr. XXII. 
S. A: S. B. | | 
PROP. XLVI. * 
| : As 
49. As one right angle: Ex 
To the angle intercepted between two great circles : Ar 
So the area of a great circle of the ſphere : Ar 
Lunular area contained between theſe great circit : 
| | Pr. 
; polite 


Le 


d. II. of TRIGONOMETRY. 


great circle, whoſe poles are A and C. Divide the 
ircle BDF into an infinite number of equal parts, 
hrough all which draw great circles paſſing through 
and C, which will divide the ſurface of the ſphere 
nto the ſame number of equal parts, ſimilar and 
qual to one another ; ſince their baſes (in the circle 
FF) and ſides are all equal. Therefore as the num- 
er of the parts in the whole circumference, to the 
umber of parts in BD, that is, as the whole cir- 
umference, to the arch BD : : ſo the ſurface of the 
phere, to the area ABCDA ; or, as 4 right angles : 
Ingle BAD : : ſurface of the ſphere : area ABCDA. 
ut (by geometry) the ſurface of the ſphere = 4 
reat circles. Therefore as 4 right angles: angle 
AD: : 4 great circles: area ABCDA ; or as one 
ight angle: one great circle : : angle BAD : area 
\BCDA. | 


Cor. As 4 right angles: 

$ Intercepied angle BAD : : 

bo ſurface of the ſphere : _ 

Surface intercepted between theſe two great circles : : 
And ſo ſolidity of the ſphere : 
Holidity contained between theſe great circles. 

| For the ſolidities are as the ſurfaces, becauſe th 
may be reſolved into pyramids of equal height. 


De Mi 
verſiu 
and d. 


* 8. A 
herefor 
XXIX. 

| NRO P. XLVII. 


In any ſpherical triangle, G; 
| As two right angles: 

Exceſs of the three angles above two right angles : : 
Area of a great circle of the ſphere : 


treles : 
Area of the triangle. 


circls | oy 
| Produce all the ſides to ſemicircles, then the op- 
polite angles are equal (by Cor. 1. Prop. IV.) ; and 


L 
(by 
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Let ABC, ADC be the two great circles; BDF FIG. 


49. 


ge. 


188 


FIG. (by Prop. IX.) triangle H = triangle G, alſo h 
30. 


the area of a end circle : G. | 
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the ſurface of the) ſphere = G +R LS+T, 0 
a, B, c be the three angles, then (by Cor. Pro 
XLVI.), 55 
180 a: : 4 ſurface ſphere : 'G+R, 
180.: 72 1 G ＋ S8. 
180: : : * ſurface phere : H+ T or 641 
therefore 150 abe; +: r ſurface ſphere : 30 
R 15 STT, and by. 17 180: 42 T 54. 
180 7:4 * ſurface ſphere : 2G : + ſurface Jphere, 


- 7 
Cor: 1. 451 „ s he 5 rte al 
right angles: area; in- Iquare degrees. 
For area of a great circle = 2 circumferenct) 
roche it = 180 * N 11 radius = = 7 29571 


Cor. 2 4s hoe 30 . 180 22 3.1410 
rad. : area of the triangle. | 

For 3.141 Err = = Area of the circle, whoſe radi 
is r. "LIK 


If i] 


ical ty 


Cor. 3. "tn any ſpherical polygon, put mx number 

ft, A= 1909 12. Then 1 ſay, 

As 2 right angles or 1809: 

Sum of all the angles of the polygon — 
Ho the area of a great circle of the her: 
Area of the polyz0n. 

Suppoſe the polygon to be divided into as Mil 


triangles as it has ſides, by arches drawn fron EG 
point. within it. Then ſince (by this Prop.) it pa 
any one triangle, as 180: a great circle : : « ſum 0118 rang] 
angles — 180 : its area; therefore by compoſition! rely 


will be, 180: a great circle; : ſum of all the ang D — 


internal and external — 2 x 180 : ſum of all the att 
| of the triangles; but the ſum of the internal ang 


wn 
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260 or -2 X 180, therefore 180 : great circle: 


mof all the angles of the polygon — —A bon 1 — 2 
180) : area of the rriangle. 


4 - PROP. XLVIII. * 
I a ſpherinl” triang le ABG be inſcribed in in a leſſer 


677 cle, ſo as that the baſe AG paſs through the pole D 
L n f that rirelt; then the angle at the vertex ABG will 
+ 


e equal to the Jum of” the at at the Wy A, G; 
d the contrary. + _ 


* 18 * 
2115 22 


For draw BD to the ole D. Then ſince AD, 
DB, DG are all equal; the angle A = ABD, and 


\BG, 


06. For if DB be greater or leſſer than AD or 
6, then A will be greater or leſſer than ABD, and 
greater or leſſer than DBG; and therefore A _ G 
1 . or leſſer than A 


PR OP. XIIX. 


mole B be Biſecled; the oppoſite fide AG will alſo be 
h/eied, and the biſecting arch BD will be a waer. 


For produce BA, BD, BG to E, then BE is a 
Emicircle = AB + BG; and EG=AB. Alſo an- 
de ABD = DBG = DEG (by Prop. V.) and BAD 

EGD (by Prop. XVI.); a the alternate angles 
BDA and EDG are equal; therefore in the two 
riangles BAD, and EGD, all the angles are reſpec- 


as mal) 

from 
) it 5 
Im 0¹ 16 
ofition! 
* angk 
the ared 


al angif 


5D = DE, half a ſemicircle. „ 


G2 DBG; and therefore the ſum WOE 1 85 
And if the Z BAG, chen AD = D 


If the hi of the two fides (AB, BG) of the ſphe- 
iel triangle ABG, be 4 ſemicircle, and the included 


lively equal; whence (by Prop. X1.) AD=DG, and 


y PROF. 
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218. 


71. 


72. 


— — — — 


- 
2 - 4 — * 
e Ars 5 one” APES ous Ar mot 22 r 


p 1 
” 

q 

* 

4 
. 
1 


190 


FIG. ' If from the vertex of any ſpherical triangle AR 


73: 


74. 


= DBG. And (by Cor. 1. Prop. XXIX.) 


S. BG: S. GE: : S. BA: S. AE; and alternately 8.0 


Tube ELEMENTS Bock IIa. III. 
PROP. L. 


In any 
F be di 
te fide 
he third 


0 biſef 


For b 
S.AG 
BDF, 

SAG 
BDC, 
S.GA 
DE. 

But S 
GDE 

the tr 
AGD 


two arches, BD, BE be drawn to cut the baſe A( 
making the angles ABD, GBE equal; it will be, 
As ſquare of the ſine of AB: 
To ſquare of the fine of BG : : 
So rectangle of the fines of AD, AE: 
To rettangle of the fines of GE, GD. 


For ſince the Z. ABD = GBE, therefore an 


S. AB x S. ABD: S.BG x S. DBG or ABE: 
S. AD: S. DG. | | 

And S. AB x S.ABE : S.BG x S. EBG or All 
: S. AE :, S. EG Therefore 


S. AB: S. BCG. :: S. AD x S. AE: S. DG x SE 


P R O P. LI. 


In any ſpherical triangle ABG, if two angles A, 0 
be Biſected by the arches AD, GD; and if an ai 
BDE be drawn from the third angle B, to the pot 
concourſe D, it will alſo biſeft that angle. 


For (by Cor. 2. Prop. XXIX.) S.BD : S. DE: 


Cor. 
berical 


poini 


In as 
:S.BA : :S.GE : S.AE : : S.BG x S.GBE : $f" 
x S.ABE (by Cor. 1. ib.) therefore Z GBE AB? © 


Cor. Hence, three arches biſefing the three ant 
of a ſpherical triangle, interſect each other in one pol 


” 


PRO! 


ok IIa. III. of TRIGONOME TRY, 
PROP. LIL 


191 


» AR amy ſpherical triangle ABG, if two arches AC, FIG. 
ſe Ar be drawn from two angles A, G, to biſeit the ops 74: 
be, e fdes BG, AB; then the arch BDE, drwn from 
third angle B through the point of concourſe D, will 
0 biſe# the third fide AG. 
For by Prop. XXIX. and Cor. 1. we ſhall have 
s AG x S. AGD = S. AD x S. ADF = S. BD x 
e F, becauſe AF = FB. Allo 
SAG x S. GAD = S. GD x S. GDC = S.BD vx 
\BE- bc, fince BC = GC. Therefore 
S.GAD : S.AGD : : S.BDC or S. ADE: S. BDF or 
r ADE. | | 
But S.AE : S. EG:: S. AD x S. ADE: S. GD x 
SEE: : S. AD x S. GA: S. GD x S. AGD. But 
the triangle ADG, S. AD x S. GAD = S. GD x 
AGD; therefore AE = EG. | 
2 A, H Cor. Three arches drawn from the three angles of a 
an ical triangle to biſect the oppoſite fades, will meet in 
Point 1 ; paint, 
PROP. A. 
_ 10 In any ſpherical triangle ABG, if three arches be 75. 
7 d perpend:cularly upon the middle of the three ſides; 
AE well interſect in one point. a 


Let CD, FD be two perps. draw GD, BD, AD; 
den in the right-angled triangles CDG, CDB; BC 
CG, and CD common; therefore GD = DB. 
Alſo in the right-angled triangles BDF, ADF, we 
ave BY = AF, and FD common; therefore AD 
DB = GD. Therefore the triangle ADG is iſoſ- 
cles, and therefore the arch DE, which biſects the 
ale AG, is perpendicular to it. 


e an 
ie point 


PROP. 


G. In a ſpherical triangle ABG, F two -arche | 


Te ELEMENTS Bocklliffea. n 


PROP, LIV. 


In th 
be rig 
aking 

$.GE, 


drawn from two angles A, G, perpendicular 10 
oppoſite ſides GB, AB; and if the arch BDE be dran 
from the third angle B 'thraugh the point of interſiqi 
D, it will be perpendicular to the third fide AG. 


For f 
el] 
p. of 
BD, | 
8. G: 
tely, 
EA, 


The ratio of S.AD to S.DE is compounded f 
S. AD to S.DC, S. DC: to S. DB, and S. DB to 8.0 
And by Prop. XXIX. Cor. . in the triangles AG 
CBD, BGE, it is, 
ty þ AD: 8. DC : : S, AGxS. AGD: S.CGxS. .COD,al 
S. DC: S. DB: e radius 1. 

S. DB : S. DE: 8.56 x SBGD: :S.EGxS.EGD. 
and throwing out the equal ratios S.BGD, S. CC 
and S. AGD, S.EGD, then 

S. AD: S. DE.: 8. AG x S BG x S.CBD : 800 
x S. EG. 

But in the triangle BGE, S. BG x S. CBD or 80 
X S. GBE = S. GE x S. GE D. 8 

Therefore S. AD: S. DE:: S. AG X S. GE 
S. GED: S. CG x S. EG:: S. AG x S.GED : 8. C0 

But S. AG: S. CG: : 1 rad. : S. C AG, in the tt 
angle ACG; therefore S. AD: S. DE:: S.GED: 
S. CAG or EAD. 

But in the triangle ADE; s AD: S.Db:: 
S. AED: S. EAD. 

Therefore S. G ED: S. EAD: : S. AED: S.EAD, 
or S.GED : S. AED : : S. EAD: S. EA, thereto 
GED = AED, or BDE perpend. to AG. 


lu an 
d the 
the 1 
LA: 


For i 
AN = 


A:S. 


re S. I. 
8. LC 
EM, 


Cor. Three n let fall from the iin 
 engles to the oppoſite fides, all meet in one point. 


PR 0". 
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Non WF. 


In the ri ighe-anglid ſpherical triangle ABG; if from F 1 G. 
be right angle B, to arches BD, BE, be drawn, 77. 
aking equal a les with the fide BA; ; then will S.GD 

S.GE : : S. A S. AEK. 


For nes the . ABG is right, and EB A = ABD, 
e EBG DBG = 2 right angles, or EBG = 
p. of DBG. Therefore in the two triangles 
BD, GBE, it is S. GD: S. DB:: S. GBD or GBE 
. G:: S. GE: S.EB, by Prop. XXIX. and alter- 


Daaey, S.GD : S. GE: : S. DB: S. EB: : S. DA: 
90 EA, by Cor. 1. Prop. XXIX. fie . 
d. Col; 8 

p R OP. LVI. 

9 In am triangle LMN, if any / 5 de NM be * 78. 
or S {be arch EOA be drawn to inierſect the three ſides 
W the triangle, in the points A, O, E it will be, 
ELA: S. AN: S. LO x S.EM : S.OM x S.EN. 

8.00 | ; £ : 
the u For in the triangle AEN, S. A: 8. EN: : S. E: 
1 = aud In the triangle LAO, 


88100 
A:SLO::$.0: SLA== = « There- 


re S.LA:S.AN:: S. LO X S. O: SEN x SE 
ry x S.EM : S.EN x S.OM, in the triangle 


d 


3 —— 
2 


* 


"TPP 


= = pe — * 3 —Y "Rs - 2 A 

4s 2 — 2 . %. - 22 _ 2 * 
— XS 3 — . III RIIINY 

, e 7 


* 
1 
il 
we 
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PROP. LVII. 


FIG. If an arch EOA be drawn to interſett the thy 
65. fides of a triangle LMN in the points A, O, E; an 
fide thereof being produced; then will S. NL: S. N 

:: S. LMX S. EO: S. AE x S. OM. 


For in the triangle NL M; SN : S.LM : : SMO 


eee ns 

S. N: S. AE: : S. E: S. AN 88 —. When 
S. NL: S. AN: : S. LM S. M: S. AE x S. E:; 
S. LM XS. EO: S. AE x S. OM; becauſe S. M. 
8. E:: S. EO: S. OM, in the triangle OEM. 


g IV. of TRIGONOMETRY. 
SS ©2015, 110, 


be frier of all the caſes of ſpherical triangles, 


13 ay 


S.N 


By help of the propoſitions delivered in the laſt 
ion, all the caſes of ſpherical triangles may be 
(ſolved. - I ſhall give the canons for the ſolution 
f each caſe in particular, both in right-angled tri- 
pples, and in oblique triangles; after I have ſhewn, 


: NN 
AEN; 


ding propoſitions. 5 5 | | 
Eyery triangle has ſix parts, and any three being 


ö. E: ven, the reſt may be found. 


8. M: 
The ſolution of right-angled triangles. 


All the caſes of right-angled and quadrantal tri- 
poles may be reſolved by the XXVIth and 


1. 


[XVIth or XXVIIth Prop. one of the two; either 
nmediately in the triangle itſelf, or elſe in another 
ght · angled triangle, formed by producing all irs 
des to quadrants ; wherein the parts of the triangle 


efirſt, Thus let ABE be the propoſed triangle; 
roduce the fides either through A or F, ſo that 
C, AD, BE, and conſequently CE, may be qua- 
rants, Then you have two right-angled triangles, 


given, and its complement, with a daſh(/), and 
hat is ſought, and its complement, with a cypher 
©). Then examine the two right-angled triangles 
WF, EDF; and obſerve in which of them, an 


3 ECT O 2 ; ang le 


The ſolution of any caſe may be performed by the 
e either the ſame, or the complements of thoſe in 


BF, EDF. in the figure ABC DEF, mark what 


FIG. | 


general, how they all may be reſolved by the fore- 


Nullch propoſitions ; or. by Prop. X XVIII. alone. 


4n 


1 y 
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Ill 

. art be fought, to begin with radius; and if one FI G. 
le wil xtreme be ſought, to begin with the other extreme. 

III. in "a | Ex. 1. | 1 Kt 

1 Given the hyp. AF, and angle F, to find the fide 51. 


AB; what is "oz and fought being marked as in 
he figure. Then AB is middle part. and AF, F, 


e fam ertremes disjunct, therefore rad. : coſ. comp. AF :: 


led ii of. comp. F: S. AB; that is, rad.: S. AF:: S. F 

0 qui S. AB ſought. . FO: 62959 

bigger 12 F 

'e Af, „ N 
B, E Given the hyp. AF, and an angle A, to find the 41. 
fig angle F. Here AF is middle part, and A, F ex- 

byte remes conjunct. Therefore tan. comp. A: rad. :: 
nig compl. AF : tan. comp. F, or cotan. A: rad. :: 


col. AF : cotan. F. , 


| EX; 3. | 5 
In the quadrantal triangle AFE, let ſide AF, 41. 
angle A, be given; to find the angle F. Here AF 
is middle part, and A and F are extremes conjunct; 


> giyt, 
AC,! 


re 180 


eſto; Wherefore, 

r, (0 Tan. EAF : rad. :: co. AF : cotan. F. 

* Prop Laſtly, the affection of the angle or ſide ſought 

ed. ill be known by Prop. XX. and Prop. XXI. and 
s corollaries; except it be ambiguous, and then it 
ach nay be either acute or obtuſe. 

fin | | 

rl 7h ſolution of oblique ſpherical triangles 

P, it Oblique triangles may be reſolved ſeyeral ways, 

ed, 4 either by letting fall a perpendicular, or without it. 

an. LY In any triangle, mark what is given with a daſh (), 

tan. N * what is required with a cypher (o), to diſtinguiſh 

them. 
I a, | | 
. Oblique triangles may be reſolved by the rules 


of right-angled triangles, together with the corol- 
| 03 laries 


” — DT; —— — = 2 _ ry 8 
3 — — — Y — 1 — — — — 22 5 — 
= => 2 5 GE > — ..... ˙ . e—_ 2 
5 8 f : — xD: p > 
2 9 A. K : = . - 
: ” - S 5 2 — 2455 . - 5 , 9 
RIES, & x g — 
44 8 e * 2 = — | . | | 
7 Tos R. — x — ; . 8 - | 
— 1 8 & | | | 
: : af 
| , 
* : 


. divides the triangle into two right-angled triangle 


angle; and if the three things given be adjoining 


4 
lo | 
1 


— . 


there will be more operations in the right-angltd 


The ELEMENTS Book In Sec. I 
laries of Prop. XXVIII. with Prop. XXIX, XXX. agle. 
XXXII; by letting fall a perpendicular, which elther Mp 

rſt c 
or makes two right-angled triangles, by adding ¶ the 10 
right - angled triangle to it. 03191 _ Wrheo 

In letting fall the perpendicular, let it fall fron{Wbaſes, 
the end ot a given ſide, and oppolite to a gw from 
theſe . 
perper 
nd fir 
two be 
now 
he ſat 
orreſſ 
icula 
the m 
will b 


treme 


to one another, let it alſo fall from the end of it 
ſide required, or oppoſite to the angle require; 
and then you will have enough given in one of the 
right-angled triangles, to find any of its unknom 
parts: obſerving to find ſuch a part (which mu 
be either a baſe or vertical angle), as either of itlel 
or when added to or ſubtracted from ſome part giver 
the proportion to find the thing ſought may cons 
under ſome of the corollaries of Prop, XXVVIII 


II. 


All the caſes of oblique triangles may all For 
be reſolved by Prop. XXVII, XXIX, XXXII, al - the 
XXXIII, alone, by letting fall a perpendicular accotd 510 
ing to the former directions, hen there is occaſion, lane 


For the two laſt caſes will be refolved by Pt: 
XXXIII. and XXXII, and all the reſt by Prop. 
XXVII. and XXIX. and they are eaſily remembered 
tor three of them are the ſame with thoſe in plat 


trigonometry, for reſolving the like caſes. Ol 


triangles, than if the corollaries of Prop, XXVII. =. 
were made uſe of. = 8 
Fi. III. 
All the cafes of oblique triangles (except f © 
1ſt, 4th, and two laſt) may alſo be reſolved by Prop or 1; 
XXVIII. alone, by letting fall a perpendicular dt. 
viding the whole into two right angled triangles. l 
tae firſt rriangle you have two things given to find A] 
a third, which muſt be eicher the baſe or verüel Hout! 


ook IN Sea. IV. of TRIGONOME TRY. 
XXXI. 
ch eithe 
langle, 
ding q 


Il fron 


rſt operation in the firſt triangle is over; and in 
the ſecond triangle there is alſo the thing ſought. 
Then in theſe two triangles you have either both the 
baſes, or elſe both the vertical angles. Therefore, 


a gira rom theſe, to find the thing required, compare 
joining theſe three things in the ſecond triangle, viz. the 
| of perpendicular, the thing given, and the thing ſought, 
quired; Wand find which is middle part, and whether the other 
of uo be extremes conjunct or disjunct, in order to 
nknonllknow whether you muſt uſe ſines or tangents. Do 
ch mile ſame thing in the firſt triangle, with the three 
f itlel, orreſponding parts; and (ſetting aſide the perpen- 


licular, which is an extreme in both triangles) ; then 
the middle part and its extreme in the firſt triangle, 
will be proportional to the middle part and its ex- 
teme in the ſecond triangle. 


t given 
y com 
VIII 


ay al For example, Given FB, F and B; to find AF. 
II, ad In the firſt triangle BFI, as cotan. B: rad, : : coſ. 
accord. B: cotan. BFI; then you have AFI. Then in the 
-caſon triangle AFI, the angle AFI is middle part, and 


\F, Fl extremes conjunct. Likewiſe in the triangle 
Fl; BFI is middle part, and BF, Fl, extremes 
onjunct. Therefore coſ. BEI (middle part) : coſ. 
AFI (middle part) : : cotan. BF (extreme con- 
unCt) : cotan. AF (extreme conjunct.) 

| The reaſon of this operation will appear thus: let 
S perpendicular, n = middle part, 4 = the other 
xtreme, in the firſt triangle. M middle part, A ex- 
treme in the ſecond triangle. I hen by Prop. XX VIII. 


m9 N 
a = mr, and pA = Mr, therefore 5 = 5 wars Fo 


or M: a:: M: A. 


y Prop, 
Prop 
nbered 
n pla 

Och 
Angle 


XVIII. 


pt tht 
y Prop, 
lar d. 
les, I 
0 find 
-ertical 
angle 


IV, 


out letting fall a perpendicular, and theſe five pro- 


All oblique triangles may alſo be reſolved with- 


<I9. 


angle. In the ſecond triangle you have one thing F I C. 
iven, or at leaſt you can find one thing, after the 


53. 


18. 
53˙ 


poſitions, the XXIX, XXXVI, XXXVII, XI 
XII, and their corollatics, will reſolve then! al 


XXXVII. Caſe 3 and 5 by 1177 XXIX, and Cor 


Prop. X XIX. Caſe g by Prop. XX X VII, and Cor. 


forming them by Sch. Prop. 1. |. if there is occaſin 


in Wie a two terms are ſides. 


De ELEMENTS Book U 


1 hus, Caſe 1 and 4 are reſolved by Prop. XXII 
Caſe 2 and 6 by Prop. XXIX, and Cor. 1. Pra 


1. Prop. XXXVII. Caſe 7 rop. XXXVI, an 
Cor. 1. Caſe 8 by Prop. XXXVI, ay Cor. 1, and 


Caſe 10 by Prop. XXXVII, and Cor. 1. and p 
XXIX. Caſe 11 by Prop. XLII. or its corollais 
Caſe 12 by Prop. XLIII, or its corollaries. 
Laſtly, the affection of the angle or ſide ſough 
may be gathered from rrop, XVII, and its cord. 
laries. And the falling of the perpendicular, iron 
Prop, XIX, and Cors. Prop. VIII. 
Here follow the 16 caſes of right-angled triangls 
and the 12 of oblique, In right-angled triangls 
I ſhall give only the ſolution by the tables, vmittin 
the algebraic ſolution ; for that is very eaſily had 
putting letters inſtead of the quantities, and 8 


In oblique triangles you have boch; where not, 


that natural ſines, tangents, &c. muſt be uſed inth Gi 
algebraic way. I refer to the caſes in right - ange other 
triangles, for the determination of the ſpecies of it R 
angle or fide fought, in the method of letting fi other 
a perpendicular. 
The rule for working any log. proportion auß che 
ſpherical trigonometry, is the ſame as in plain ti fecti 
gonometry, viz. Add the Iegarithns of the ſcu i __ 
and third terms together, and frem the fum ſubtra 
the log. of the firſt term; and there remains the {tj 
of the fourth term fought. 6 
Note, All proportions of ſpherical triangles ag Wl adj; 
with plain triangles, taking the ſides inſtead d h 
fines and tangents of the ſides. But then neitie adit 
coſines, cotangents, coſecants, or verſed fines of tt lt 
tides muſt be concerned. And radius can only com fect 


Riget 


ect. IV. of TRIGONOME TRY. 


| Right-ongled ſpberical tri angles 


ook II 
II, XI 


hem al 
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5 . 

ind 01 Civen the, e AF, and an angle A; to pIG. 

VI, uind the fade adjacent AB. 52. 

- 1. Rad.: coſ. angle A:: fan. hyp. AF : "tan. ad- 

d Cor cent fide AB. 

1d Prop If the angle and byp. A: AF) are of the ſame 

lag affection, AB is leſs than a quadrant; if of different 

affeftion, more. 

ſought . TY PESTO EY 

: y ſo AS 1 

r, iron | 

7 Given the by. AF, and angle A ; to find the OP- 52. 

1angle, polite 2 de BF. | 

iangls WY S. byp. AF : S. an angle A: S. oppoſite 

Mittin 

; had If the angle A be acute, BF is leſs than 90; if 

] A obtuſe, more. 

ccaſion, al — —— 8 _ e AE 

e note, ASE 

d in th Given the byp. AF, and an angle A; to find the 5x2. 

angki A other aw F. 

; of tt Rad. ; coſ. byp. AF : 12 tan. an angle A: cotan. 

ing fal ther angie F. 

5 When the hyp. and * (AF and A) are of 

tion ußz the ſame affection, F is acute; if of different af- 

ain . fection, obtuſe. 

fc a = 

fab : — 

the it CASE IV. | | 
Given the Mp. AF, and a leg AB; to find the 52. 

5 23" adjacent angle A. 

ca "BY Rad. : cot. byp. AF : : tan. 4 fide AB : af 

7 adjacent angle A. 


come 


Ri 11 


If the byp. and leg (AB, AF) be of the ſame af- 
fection, A is acute; if of different affection, obtuſe. 


CA3 E 


Casr V. 


FIG. Given the hyp. AF, and one fide AB; to find th 
52. oppor angle F. . 

S8. Hp. AF : rad. :: S. one fide AB : S. its y 
poſite angle F. 

If the fide (AB) 1 is leſs than 90, F is acute; i 

more than go, obtuſe. 


FRAY 4 a 2 th — * * "> TR 8 5 hs IF 


CASE Vl. 


52, Given the hyp. AF, and a leg AB; to find th 
other leg BF. 
|  Cof. one leg AB : of, byp. AF: : rad. : cof. oll 
leg BF. 
If the hyp. and leg (AB, AF) be of one affe. 


tion, BF is leſs x thay 90 if of different affection, 
more. 


— 


— 


DIED VII. 


52. 8 fe AB, and its adjacent angle A; u 
find the oppoſite / de FB. 
a} 8 one fide AB : : tan. adjacent angle A : l. 

oppe/s gie fide FB. 
It the angle (A) be acute, BF is leſs than 90; . 


obtuſe, greater. 


——— 2 


— , 


Casz VIII 


52. Given a fide AB, and its adjacent angle A; to find 
ä the oppoſite angle F. 
Rad. :'S. an angle A :: coſ. its adjacent fide AB: 
af its oppoſite anzle F, | . 
If the ſide (AB) is leſs than 90, F is acute; if 
more, obtule. 
Cas: 


IV. of TRIGONOMETRY. 209 - 


ok IN 
| by ASE IX. 
j Given a Ade AB, and angle adjacent A; to find F I G. 
and d he byp, AF. | 32. 
Coſ. an angle A : rad. : : lan. adjacent f 4 AB : 


jun. byp. AF. 
; If the angle and fide (A and AB) be of the Ame 
fefion, AF is leſs than 90; if OP more. 


e „* 


2 


CASE . 


Given a Ide BF, and oppoſite angle Az ; to find 532. 

e fide adjacent AB. 
Rad. : 1 an angle A:: tan. op. fide BF : 

d. adjacent fide AB. 

| Here AB is ambiguous, that is, it t may be either 

ſeſer or greater than go. 


—— 


CASE XI. 

Given a fide BF, and oppoſite angle A; to find 52. 

ſite angle adjacent 3 
Coſ. one fide BF : cof. op. angle A :: rad. : S. 

adjacent angle F, ambiguous. | by 


Cast XII. 


yy; a fide BF, and opp. angle A; to find the 52. 

AF | 
S. an angle A: S. op. F; de BF : : rad. : S. byp. 

AF, ambiguous. : 


Fr ä 


Len „ — 


Ann AM. 
Given the fides AB, FB, to find an angle A. 52; 
S. adjacent fide AB : rad. : : tan. other h de FB: 
lan. op. angle A. ä 
lf the Sooke ſide (BF ) is leſs than 90, A is 
acute; if more, obtuſe. 
Casr 


52. 


82. 


52. 


FIG. 


leſs than a quadrant; if of different affection, mor, 


cof. op. fide BE. 


e ELEMENTS Bock IA. IV 


: Ca $2 NIV. 


Given the /ides AB, FB; to find the hyp. AF. 

Rad. : cof. one leg F B :: cof. other 2 AB : « 
hyp. AF. 

If the ſides (AB, FB) are of one affection, Ai 


W 
7 


CASE XV. 


| Given the angles A, F; to find a fide BE, 
S. adjacent angle F: rad. : : coſ. other angle A; 


If the oppoſite angle (A) be acute, BF is leſstha 
a quadrant ; if obtule, it is greater. 


5 / 
IST ON ON OR OY 5 1. - 
CASE XVI. Los 
Given the angles A, F; to find the byp. AF. hon ad 
m an. one angle F : cotan. other angle A : : ral. 7 
p. AF. 
if the angles (A, F) be of the ſame affecliu 
AF is leſs than a quadrant; if of different affect 
it is greater. 
| Gn 
Az t 
L. 
56.) 
AF 
And 
T 
ſame 


Obieque 


ook Ia. V. of TRIOONOMET Rr. 05 


5 Oblique ſpherical triangles. a 1 0. 
; AF Cart. 15 
 * il Given two 1 des AF, BF, and an |; oppolite. angle 54. 
1, Arp; to find the other oppoſite angle B. 35 8 
1, More 8 


x Ligarithmically, by the table of art 2 2 ines, &c. 


8. one fide FB : 8. 0D. angle A.: : S. other F le 
F: S. ts 5 angle B. 


1 AR 2 — — is of the ſame affection as — AF. = BE 

wy A+B 1 B 
And if — vo 8 the ſame affection as — 

eſs tha oS bis 


hen B 1s Shs Pola CE cor. 2 Va 2 9 
| Ange 47 
Il. Algebraically, by NY table of natural fines, &c. 


let 4 S. AF, 2 =SBE, = $45 then S. 


AP. ad 
37 Wh 
fection — ” 
Fection, 
© ASE 11. 56 E 
Given two des AF, BF, and an a ak 54; 
IA; to find the included angle F. = 


1. Logarithmically. 


At fall a perpendicular from F, {beyond B, fig. 
56.) Then by Caſe 3. right 4 triangles, R: . 
AF + : tan. A: cotan. AFL. _ 
And cotan. AF : : coſ. AFI : : cotan. BF: cop. BFI. 
Then according as BF and angle FAI are of the 


ame or different affection, BFI is acute or obtuſe. 


Digue If 


; 
5 
q : : 
93 
1 
ö 
| * 
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55. 
56. 


47. 


54+ 
55; 


56. 


= N 8 * 1 * ä * 7 1 x : 8 * e 
* 8 * We 1 be * * 
= N — 7 #4 - 
* p * 
; * 


Tb ELEMENTS Bool 11 

If AFI > BFl, then AFI — BFI = F if 

If AFI BFI , fr F hot 
then F is ambiguous. 

Or thus, 


Find the angle B by Caſe 1. then 


ba JON 4) Find 
8. AF@ BE 3 N is 
2 ho TH 2 =—Y 


2 F. 
II. Alpebraicalhy. 
Let a, 4, p be the fines, and m, e, i the eofing 
of A, AF, BE. Alb =D = SB, 1 . f l 


and bb = bb — aa, = mm — un, kk = 1 — bbpp= 
1 — aadd, . 


Then S. F = — Th vim +. aen Al 
Bim — aen A 
Alſo ſee Cor. 1, 2. Prop. XL. dee a 
421 III. 
Given two fides AF, BF, and an © polite awk Give 
A; to find the third hide AB. F find 
I. Logarithmicalh.. 
Let fall a perp. from F, then by Cafe 1. wy 1 
triangles, Ak. 
Rad. : coſ. A : : tan. AF : tan. Al. | AF 
Then cf, AF: cof. AI:: cof. BF: coſ. BI. 
Then if BF and angle FAI are of one affectiom E 
Bl is leſs than a quadrant; if of different affection, 2 
more. en A 


I 


* + 
i 
. 
„ 


— . , ; * 1 | 


w. / TRIGONOMETRY, 25 


If AI = Bl, AI — BI = AB, © Þ if boch, FIG. 
If AI + BL < 1b, Al +BI=AB, 54. 
en AB is am . | 4 1075.” 


56. 
Or thus. 1 


Find the angle B by Caſe I. then 


en. Ea 1 tan. 2 AB. 


II. Agebraicah. 
Let a, d, p be the ſines, and m, e, ; the cofines of 
AF, BF, þ=Z=8SB, » = co. B, and li = 
— = = ii — Fg = 1e — aodl,, 


* I»; EO PANTS 0 


* 
n 


CasE IV. 


Given two angles A, B, and an oppoſite f ae BF; 54. 
find the other oppoſite Aid Aer 30: LAS * 5 


L Logarithmically. 
18 fall a perp. from F, then 8. A: 8. BF: 58. B: 


[#437 


ank 


9*¹ 4 


is of the ſame affetion as A * 2 If 


F 
+68 be of the ſame affeftion as 5 aner, 
en AF is ambiguous, 


tion, 
tion, 


II. 


"The. ELEMENTS Book ll 


wk . 5 5 1. Agebraically. 


54. JR a—=S.A,b—=S.B, p = S. BF, rhen S.AF- 
55. 2 DEL 16> 


Casz V. 
54 Given two angles A, B, and an — ide BF, 


55. to — the . 2 AB. 
66. | 


1 Logarithmigalh.. 


ji Let fall a perp. from F, then by Caſe 1. right 
"0 triangles, rad. : tan. BF : : coſ. B: tan. Bl. 
L Then cotan. B: cotan. A:: S. BI: S. Al. 

If A, B be of the ſame afßacbion, AIT BIS 
If BI + Al, and BI + ſup. Al be each << 180, (A 
and conſequently) AB is ambiguous: - _ 

If A and B are of different affeftion, Al —BIz 
AB. If both AI and ſup. Al be Bl, then Al 


and AB are * 
3 8 o- thus, 
47. | Find AF r Caſe IV. then 24 s. A 
tan. — BY, : tan, *AF. f 


2 

2 v 7 »* * 71 
* 7 4 

A * 1 * * ”, 


3 II. Akuracelh 
„ a, b, p be the fines, m,n,i the coff nes of A, h 
BF; 9 e = cof. AF, I =di—!! 


ii — ec, 1 1-2 = A aadd, rad. 
Then of 1 
; 8. 


1 12 2 
Ti as. of FG GWolck rr. 209 
8 yy I OS mid + Hen FIG. 


bee alſo Cor. 1, 2. Prop. ALI. 


3 „ - _ SS & IP Tg © *% 2 - 
"= 3 - 12 


cha "Cx z VI: 
Given two angles A and B; and an * K i 54. 
FF; to find the third angle F. Ge 
le BE, REO. | . 5 
I. Logarithmically. ; 
Let fall a perp. from F; then by Caſe 2. right 
triangles, rad.: tan. B :: coſ. BF * cotan. BE * 
aht 1 Then coſ. B: 8. Bl n AFT. 
5 If A and B are of the ſame affection, BFI+AFI 
| F. If both BFI + AFI and BFI + ſup. AVI 
— A}, < 180, then (AFI and) F is ambiguous. 
o, (Al 4 A and B are of different affefion, AFI — BE 
F, if both AFI and ſup. AH > BF I, then (AFL 
Bl c) F is ambiguous. ET 
__ Ce Or thus, 1 
Find AF by Caſe 4. then 8. 2 47 
+4 — BE : tan. BoA : cotan. F. 
2 = EE. 
Il. Agebraically. 
Let a, b, Þ be the ines; ta, u, i the coſints of 47. 
19, FB; 4 2 S. ar, e= of. AF; bb= 
f A, b — da = mum Aa nn, kk=1 — bbpp = 1— aad, rad. : 
me Þ 


55 bim Lac 
21. Th ——_ 2 MW N 
d. = AF = Bim — aen kk 
3 aj Alſo ſee Cor. 1, 2. Prop. 25 


210 


Yo 
A, AF; z= cotan. AB, / =cotan. AF, 7 = cotan.0 


are of the ſame or different affection. 


*. x T's * 
7. Ae F " 
, . * i N MT FA * ed * 8 . 
& . r r ' 
£ "Y 2 5 ih f 
9 1 
; 4 


Th ELEMENTS Bodk 11 
can VII. | 


Given two 7 des AF, AB, and the includ on 
A; to find an oppoſite angle HT 


| # Logaritbmically. 


Let fall a perp. from F; then by Caſe 1 right; 
triangles, rad. : coſ. A:: tan. AF : tan. Al a 
AB G AI IB. 

Then S. AI: S.BI : : cotan. A: cotan. B. 

According as Al is Tor > than AB, B aud! 


Or thus, And : 
AB AF , AB oAF. , Th 
Coſ. = - of. _ * 2 cotan.;h 16 Bl 
r+D % BF 
tan. 4 | 
Anas BELA 6 K b I 
F & B . 
fan. I 
hen — B + 00 = angle oppoſite to 
greater fide. . 
And = — Tl = angle op. to the I 
fide. | F 
F 
Note, . is of the ſame affection as Ar Given 


to fi 
II. Algebraitalh. 


Let 5, a, d be the fines, c, n, e the coſines of | 5 
8 es, 
Lad. 


rad. =--1,:- Then ©. 
$A And A 


Colt 


g 


CAS E VIII. 


ght 
I, oi Given two /fides AF, AB, and the rake angle 54. 
to find the third 7 de FB. 58, 
56. 


I. Logarithmically. 


Let fall a perp. from F; then by Caſe 1. right 8, 
Rad.: coſ. A:: tan. AF: tan. Al, 

And AB o AI = Bl. 

Then coſ. AI: coſ. AF:: coſ. BI: coſ. BF. 

As Bl and A are of the ſame or different affec+ 
n, BF is < or > than a quadrant. 


Or ibus, 


Lind the L B by Caſe 7, then S:B : S. AF:: S. A 
Br, by Caſe 4. 


II. Agebraically. 
WL! 5, d be the fines, and c, e the caſines of AB, 47, 


; m=coſ. A, v verſ. A; D coſ. ABF; 
3. Then af FE = adm + ce =D — adv 


—_— * 8 : 1 — _ 


GE „ 


CASE IX. 


Ciren os angles A and F, and the included fide 54 
; to find an oppoſite /ide EB. 


I. Logarithmically. _ 56. 
Let fall a perp. from F, then by caſe 30 right 4 


poets 


10 of 1 
- C010 


* : tan. A:: coſ. AF: cotan. AFI; 
" 


ind AFB O AFI = — BFI; then, 


P 2 Co. 
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Y, 
i 
1. 
f 
N27 
1 7 
9 
5 
* 
27 
* 8 
4 
: þ 
" 11 
fl A 
i þ 
Tn 
U 
1 
+ p 
8. 
F 
2 
5 
1 120 
8 g 
MN ©, 
\ 8 
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£, + 
1 
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F TG. Cof. RFI: cof. BFI: : cotan. AF: cotan. BF. 
54. 4s BFI and A are of the ſame or different affect 


55, EF is < or than a quadrant. Let 
56. Rai 
Or thus, An 
F+A For A 
Cof. —.— : cop. _ tan. AF As 
AB ＋-BF the fa 
fan. — * 
A FO A | 
And S Ez 2 5.—— :: fan. AF: im Fine 
ABD BF 
2 


8 BF 
Then = —.— —— — EE = fide oppit 


to the greater angle. 
AB+ BF ABU BFE 


And g "YE = fide opp. to! 

leſſer angle. | , 
Note, . of the ſame affection as 5 lire 
IT. Algebraically. PY 

47. Let a, d, F be the fines, and m, e, g the cj - 
A, AF and F, + = cotan. A, t = wotan. AF, lt © 
cotan. F, radius = „ then": 7 arch 
T + ge T f 14 
Cotan. BF = — = 54 gt. 5 10 
| 2 7 5 
And cotan. AB = 29. = _ + mt. AB 6 
e e Cs If AB 
the leſſe 
If Ab 

CAS FE KX. 


54. Two angles A and F, and the included /4 
55. being given; to find the third angle B. 


KW. of TRIGONOMETRY. 


F. 


Necho I. Loparithmically. 


Rad. : tan. A: : coſ. AF : cotan. AFl, 
And AFB AFI BFI; then 
S. AFI: S. BF:: coſe A: coſe B. | 
As AFT is < or > than AFB, B and A are of 
the ſame or different aftection. | 


Otherwiſe, : 
| Find FB by Caſe 9, then B by Caſe 1. 
II. Algebraically. 
Let a, f be the fines, and m, g the coſines of A and 


F, «= coſe AF, rad. =1 ; then | 


Coſ. B Safe — mg. Alſo fee Prop. XETIT. 


* tall 


oppdl 


* T 9 * END * Ll LAI 864 n 0 PUR , 


1 XI. 


P. t0 


F+ 


U 


Given the three //des, to find an angle A. 


I. Logerithmically. 
Let fall a perp. from F, then 
AF FB 
Tan, AB: fan. 3 
an arch Q. | 
If AB > Q the perpendicular falls within; if 
els, without. | ' 
Then LAB + Q = greater ſegment AT or BR, and 
AB © Q = leſſer ſegment Bl or AK; then 
If AB FB 180, the perpendicular falls neareſt | 
the leſſer fide. 
If AF+FB>> 180, the perpendicular falls neareſt 
the greater ſide. | 


as 


e col 
Ak, ) 


AFP FB 
. — : 1an. 


d ar: ora. 
J 0 Pe. Or 


Then by Caſe 4. right LS, rad. : tan. Al : : cotan. 


213 


Let fall a perp. from F, then by Caſe 3. right angles, FI G. 


54. 
55. 
56. 


47. 


54. 
565. 


See ath Prop. ALI. and Cor. 


. Let d, 5 be the fines, and e, c the coſines of Al, 
AB; = coſ. FB, æ S coſ. AB + AF, r= 


cof. AB 22 AF, radius = =, 


| Or thus, BP. AB he gre: 

„ , 6 PESAB-U ben 

I S. AF: rad. ſquare : : S. 27. 
*.... — : 8. ſquare 2A. 

Or S. ABxS. AF: rad. ſquare: : RES _ 


BE AB+ AF 
— 


— BF: coſ. Hue tA, 


II. Alpebraically. 


Then cof. A = - —, and ver. A ==— 


mt * 


iin I. 
The three angles being given; to find a /ide Al, 


1. Logarithmically. 

As A, B are of the ſame or different affeQtion 
the perpendicular from F falls within or without. 

Cot. — tan. 21 2, 


2 
Then 1 F. Q = greater 2 at the vertex All 
or BFR. 


And : F Q = leſſer angle at the vertex BFI « 
AFR; yer ang 


Then if A +B < 180, the perpendicular fil 
neweſt t the leſſer ſide or eaten angle. i 


: tan. F: tan. an arc 


ok U ect. IV. of TRIGONOME TRT. 2155 
If A + B> 180, the perpendicular falls neareſt F 1 G. 
he greater ſide or leſſer angle. | 54. 
en by Caſe 16. right angles, n 3 
el Joan AFI: cotan. A:: rad.: cof. AF. — 3 


Or thus, 
Let z = ſum, D = difference of A and F. 
hen S. A x S. F: rad. ſquare : : 3 2 * 


2 
of = : fine ſquare AF. 


B+D 


Or S.A x S. F: rad. ſquare : : col 7 


3 I ID 
Jþ — : coſ. ſquare AF. 


Alſo ſee Prop. X LI. and Cor. 


II. Algebraicaly, 
Lea, / be the fines, and m, g the cofines of A and 47. 
Ec B, 2 = coſ. FA, x=coſ.F © A, rad=1. 


9 
f 
1 


[hen 


X 


nn 6kBu, ny 
| OY. AF = IT and verſe AB = ISS x 2. 


ge Al. 
 SCHOLIUM. 
Any of the caſes of right-angled triangles is re- 
dived at one operation; but in obliques, all but the 
, 4, IT and 12 require two operations, but then 
ey find two things for theſe two operations, with - 
ut a perpendicular. Let me only add, that the 
urections in general for performing the arithmetical 
ork in ſpherics, is the ſame as in plain triangles. 


eCtion; 
JOUt, 


arch. 
ex AF) 


BEI 0 


ar fal 


A Pa The 


216 


Fic. The ſolution of all the caſes of ſpheric 


79: 


5 The E LEMENTS bon iv 


triangles in numbers. 


7 7 4 nf 1.4 4 7 . by 8 . 4 


: Right. angled triangles. 


CAS E I. | 
Given yp. AF=78 20 Fra a. the adjacent 
angle A = 27 43 ſide AB 
Rad. Rn W N 10. 


Coſ. A (27 43) — 9947070 
Tan. AF (78 20) — 10.681149 


Tan. AB (76 52) — 100.6321849 


which is leſs than a quadrant, b A and Af 


are of the ſame affection. 


CASE II. 


Given hyp. AF = 78 20 3 required the oppolit 
ie A = 2 49 ſide BF. 


V 10. 
S. oe VA 9909335 
$ (27 43) —— ©: 9.0074959 
: by (27 06) —— 9.658497 
which is leſs than 90, becauſe A is acute. 


Fo 0 UG Ward CAS CS ce. CU 


2 „ fage 749 


Given 


Rad. 

Col. 
Tan. . 
Cotan 


hich is 
ffection 


Giver 


Rad, 
Cot. . 


Tan. 


Coſ. 


hich 1 
ffectior 


Giver 


S. AP 
Rad. 
S. AB 


S.F 


hich i 


Ka. V. of TRIGONOME TRY: ES 


CASE III. 
rica; 9 
Given hyp. AF = 78 20 2 required the other FIG. 
_ A 27 4594 Be 79. 


Rad. | — | —— 10. | 

Col. AF (78 20) — 9.3058 189 

Tan. A (27 43) n 

Cotan. F (83 56) 9. 0262948 

hich is acute, becauſe AF and 2 are of the ſame 
ffection. 


djacent 


Casr IV. 


Given the byp. AF —= 58 20 5 required the . go, 
a2 leg AB = 76 52 $5 adjacent A. 


Rad. — 10. 

Cot, AF (78 20) — 9.314881 

Tan. AB (% 9 a, 6320468 

Col, A (27 45) —— 909469319 

ich is acute, beow AB, AF are of the ſame 
fection. 


oppolit 


CASE V. | 
Given hyp. AF = 78 20 required the oppotit 80. 
leg AB = 76 5234 F. 
SAF (78 20) — 99909338 
Rad. 


S.AB (76 52) —  9.9884894 


[OF (83 56) —— 9.997556 
ich is —_ becauſe AB is leſs than go. 


CASE 


w ELEMENTS 


CAST VII 


16. Given hyp. AF = 78 , e oer 

Lo. leg AB=76-523BF. - 
Coſ. AB (76 2) — 9.3564426 
Coſ. AF (78 20) — 93038189 


Wd by — — — 10. e 


Coſ. BF (27 05) 


. ee eee 


9.943753 


— 


which is leſs IS 90, becauſe AB; AF are of u 


affection. 


a — 


* — 


* „ 6 PPP ooo r e * 
2 — 2 a 1 
„ 


4s VII. 


$1, - Given a fide AB= x+7 34] required oppoſ 

: adj. A & 31 51 F. 
Rad. 
S. AB (6117 1 
Tan. A (31 52) — _9-7932560 
Tan. FB ( 28 gi) . — 9.7409215 | 

which-1s leſs chan 90, . A is acute. 


9 5 1 


e aan 3 
i 1 5 


IO... 


99476655 | 


6 K — 
- 


| Can VIII. 
- $1. "Glee 6 dds 8 34 
„ SHI ad}. £ A — 31 * 


ae op. L 
Rad. 


ew us 4 * * 
2 — 10. 


— —ͤ—-— 


S. A (31 51) — 97223848 
Coſ. AB (117 44) — 9.663749 
Coſ. F (104 ob) — 9.877597 


which is obtuſe, becauſe AB is greater than 90. 


41 REY ER Cal 


Bock 


AI 


Given 
C 


Col. E 
Coſ. / 
Rad. 


SF 


lich m 


Ha. W. of TRIGONOMETRY. 


CASE IX. 
. £ A'= 3151 
BE Ai C2451): 99293289 


Rad. — ——— — 


Tan. AB (117 34 — 75 2822006 
Tan. AF (113 55) — 10.331617 


ferent affection. _. 


Given a ſide AB=117 eee hyp. AF. 


hich is greater than 90, becauſe A and AB are e of 


— —_ — 


CASE X. 
oppal Gen has! 85 25 wh ot | Frequired 6 ſide * AB. 


Cot. A ( 31 1) — 10.106 
Tan. BF ( 28 51) — 9.7410662 


2 1 ( 62 28 9 „ 9478102 
: | 11727 £29 
B may be either leſſer or greater than 90. 

. 4 F. Given fide BF = 28 51 ; hs 
EA = 23 31 {required adj. . 15 

; Col. BF ( 28 51) —— 99424476 

| Cf, A ( 31 51) —— 99291289 

9 Rad. — — m 160. 

7 SF 75 53 or 99865814 

1% r and & dt 


ich may be either acute or obtuſe, 


- ut 3 Cas? 


219 


FIG. 
81. 


| 95 


82. 


FEISS FAT EO — ; 


FIG. "Given: a fide BF =28 51 
82. A 231 51 


33. Given the leg AB= 76 52 } required the by 


Fd 


4 


e ELEMENTS Bock HA. 1 


CAS E XII. 


| required hyp. AF, 


S.A (31 51) — 97223848 
S.BE (28 51) —— 96835137 
Rad. 3 n | 10. - | 

55 | 6 07 or 1 585 
S. AF Ci 53 78 Wl 9. 9611289 | 
which may be either greater or Ick than 90. 


Casz XII. 


83. Given, leg AB = 76 52 : = 
3 1 I 1 381 required the C. A. 


S. AB (76 52) — 
ad. ee — A 
Tan. BF (27 06) — 9. 7090374 
T. op. CA (27 43) — 9.7209 _ 
which is acute, becauſe BF is leſs than 90. 


o 
—— 


CASE XIV. 


leg PBS 27 56 


Rad. | IO. 

Coſ. FB (27 06) — 9. 9494938 

Col. AB (76 52) — 9.364426 

Col. AF (78 20) — 9.3059304 
which 1s leſs 85 a quadrant, becauſe AB, Þ BY 
of one affection. 


. IV. of TRIGONOMETRY: ZT 1 


CASE XV. 
Given the . A = 31 51 22 — 18 
2 required a leg BF. $4. 
S.F (104 08) — 9. 986609 
Rad. 2 — — | IO. 
OL A (31-91) = 5. 0,g291289 


Col. op. ſide BF ( 28 51) — 9.9424 780 
chich is Jeſs than 90, becauſe A 1s acute. 


I OO WE I EO IO — 5 » — — — 


CASE XVI. 


F 


Given 7 A = 3 > ; required hyp. AF. 


Tan. F (104 08) — 10.989422 

Cot. A (31 51) — 10.2067440 
ad, — — 10. 

Coſ. AF (113 55) — 9. 6078018 


which is greater than 90, becauſe A, F are of dif- 
terent affection. 


BF 


C45 


Oblique 


J 


142 e ELEMENTS Bock HHN Tv. 
Oblique triangles, 
— — re _—r——wyn 
FIG. Given AF = 79 13) 2 

85. BF = 62: 42{ required . B. Dr: 
S. FB (62 42) — 9.948714 | Col. 
Me 1 T.AE 
S. A ( 5012) —— 9.8855215 I. Al 

S. AF (79 13) — 99922625 ; 

8 og or LES 

5 owns... 4 | 
„ 9.929694 cal. 


Which is ambiguous, becauſe A + B, and A + N co. 


B are each of them leſs than 180, 


— Sl. Mc = 


— aaa edt — 


Col. - 
hich il 
Wffect1o! 
mbigu 


| Cas II. 
A 838. Given AF=79 13 „ 
fl 3 2862 4 required F. 
5 b : 
Draw FI perp. on AB, then 
Rad,  —— 10. | 
Coſ. AF (79 13) — 9.2720635 
Tan. A (30 12) —— 10.0792671 
Cot. AFI (57 21) —— 9.3513300 
"hen 
| Cot. AF (79 13) —— 9.2798009 8A 
Coſ. AFI (77 21) — 9. 3404338 8.5L 
Cot. BF (62 42) — 9.7 127662 S. B 
5 19.0532000 
Coſ. BFI (53 36) 9.773399! 
which is acute, becauſe BF and A are of the ſame 
affection. Then AFI + BFI = F = 130 57 © 
23 45, ambiguous. 


S. A 


18 
up. A 


Cas 


n 


CASE III. 


Given At 5g 133 CIR. 1:11 FIC 
BF-='62 (2 routed AB. 5 85. 

2 in 
Draw FI perpi on AB, then 
Rad. — ro 
Col. A (30 12) — '9.8062544 
T. AF (79 13) — 10.720199 1 
T. AI (73 26) — 10.264535 


N ä 

T- 2 

5 * | T 
7 N oh 


Co. AF (79 133 — 9.2720635 
Col. AI (73 26) — 9.430441 
Col, BF (62 42) — 9.66148 10 
19.116281 
Coſ. BI (45 390) — 9.444616 
hich is leſs. than go, hcl BF and A are of one 
diection, Then 41 2 + Bl AB = 27 47 or 119 5, 
mbiguous. 


+ ſup 


Casz IV. 
Given, A = 50 12 5 
8 08 require AF. 


BF = 62 42 
g (50 12) — 98855215 
8 eur * ä 
2 B (5808). — 229220804 
0 > 19.877766 1 
T 3 6 
um ge | 100 185 e 
57 Of F is ambiguous, 3 BF 1 AF, and BF + 


up. AF, are both leſs than 180. 
Cas 


- Ot, «att R ** ts 
AG * n 


0 St Ie tht , 
5 — — SS 
_— — » = 4 2 
< "© 


| CAs E V. 
FIG, Given A =50 12 R Col. 
W_ T7 95 required AB. | S. BI 
BF = 62 42 = YI Col. 
Draw FI perp. to AB, then 
Rad, —— — 10. 


'T.RF (62: 42) — 10.2872338 4 
Coſ. 3 (58 8) — 9.722881 
T. BI "(45 39) — 100.0098219 


Cot. B ( 58 08) — 97938375 
Cot. A ( 50 12) — 9. 9207329 


S.BI (45 39) — 228843304 


Give 
19.7750893 
$414 73 3%) — 99815515 
then AB (= At ＋B0 = 119 04 or 152 14, an 
biguous. | 
Rad 
; 55 e eee Coſ. 
Cas vi. T. 4 
2 1 
| Given A 30 12 
* B = 58 T1 required F. 
BF = 62 42 SA 
Draw Fl perp. on AB; then S.B] 
Rad, —— — 10. 4 Cot, 
Tan. B (58 08) — 10. 2064622 
Col. BF (62 42) — _ 9.6614810 For 
Cot. BEI (53 35) — 98679432 KG 
ic 


u S W. f TRIGONOMETRY. 


Coſ. B (58 8) — 9 7225881 
8. BFI (53 35) — 9050454 
Coſ. A 50 8 = WE: 


19. 7115990 
Af 7 77 21 or 
SAFE 2 5 a J— 9.98931t7 
Then F (= BFF AFI) = 130 $6.6 or 10 14, 
ambiguous; 


26. 8 FY- 6k -:2£ * 


** 


Given AF = 79 13 | | 
AB = 119 65 required B. 


Draw Ff perp. on AB; then 


Rad. — 1 2 10. ” 

Coſ. A (50 12) — 9.806244 

5 AF (79 133 — 10.720199 1 
T. AI (73 26) — 10.5264535 


rere 


Then AB — Al g. IB = 45 39: 
SAL (73 26) — 99873870 
SBI (45 39} — 98543564 
Cot. A (go 12) — 99297329 


197750893 
Cot. B (38 08) — 9.793523 


— 


wok is acute, becauſe B is of the ſame affection 


Q Cast 


226 Die ELEMENTS Book 


F 1 G. Cs VIII. 
87. Given AF = I 5 
8 g AB = * MY required FB, Gn 
"= $0 12” 
Draw FI perp. to AB; then 
Rad. —— — 10. R. 
Coſ. A (50 12) — 98062544 75 
T. AF (79 13) — - 40.7201991 Cof 
1 A 30) = 10.5204535 cot 
Then AB — Al BI = 45 39. 
And cof. Al (73 26) — 9. 4550441 SA 
Coſ. AF(79 13) —— 9-2720635 8. B 
Coſ. BI (45 39) — 9.844018 Col. 
109.1165653 
Coſ. BF (62 40) — 9.6615212 _ Coſ. 
which is acute, becauſe BI and A are of the lars which 
affection. than A 
868. Given A = 50 12 A ne Give 
AFB = 130 25 required FB. 
AF. It - 79-19 0. 
Draw FI perp. to AB; then 
Rad. 190. o T. 2 
T. A (8 12) — 10. 0792671 7 
Coſ. AF (79 13) — 9.272063 7. = 
Cot. AFI (77 21) — 9-3: 3513300 7 
| Then AFB — AFI = BFI = 53 35 3 
Coſ. AFI (757 21) — 9. 3404338 
Coſ. BEI 65 35) — 9.773327 Tan. 
Cot. AF (79 13) — 9.279809 
22 5 And 
Cot. BF (62 42) — - 9:7128998 1 
which is leſs than go, becauſe, BFI and A are of C 
; C 


| ſame affection. 
. . C 45 


re of if 


C 


Seck. IV. of TRIGONOMETRY. 


CAS E X. 
Given .A = £50 12 


AF = I 
Draw | FI pep AB ; then 
Rad. — — 10. 
T. A (50 12). — 10. WED 
Coſ. AF (79 13) — 9.2720635 
Cot. AFI (77 21) — 9.313306 


AFI (77 21) — 9.989279 
8. BFI (53 35) — 9.906454 
Col. A r 8062544 

192118998 


coſ. B (58 08) 


97225719 


than AFB. 


U 


2 


AFB = 1 30 56] 8 B. 


Then AFB — AFI BFI = 53 35. 


which is acute, becauſe A is acute, and AFI lefs 


CA XI. 
Given AF = 79 13 ö 
BF = 62 42 required A. 
AB = 119 05 
| Draw FI perp. to AB; then 
T.+ AB (59 321) —— 10.2305741 


T. — —.— — (70 575) en; ks 4620031 
T. er 


(8 151) — 9.1617917 


Tan. Q. = 13 54 — 93932207 


And rad. — 10. 


Tan. AI (73 261) 10.5 267740 
Cot. AF (79 13) — 9.279 8c 


col. A (50 10 ) — 9.806749 
| 2 


19.6237948 
Then : AB -Q = AI = 73 261. 


FIG. 
88. 
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FIG. 


90. 


| The ELEMENTS Se. 


CASE XII. 


Given A= = 50 12 


B = 58 68 required AF. 
F = 88 
Draw F rrp: to AB; then 


Cot. 3.A + B J d (54 10) — 9. 8586019 


Tan. 2. EB A ( 3 58) — 8.8409977 


LF (65 28) — 10. 3406267 
Tan.z F (65 28) FT 
Tan. Q (11 53) — 9.3230225 


Then : F Q = 77 21 Ahl. 
And tan. AFI (77 21) — 10.6488941 


— 9.9207329 


Cot, A (50 12) 


Ad. — ee 


Col. AF (79 13) — —. 
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The uſe of the following TazLES of na- 
ral and artificial fines and tangents. 


— PY Y 8 Rn, yy 


—} 


» 


o find the fine, tangent, Sc. of any number of de- 
grees and minutes; and the totitrary. 


KULE 


Fl KIND the degrees at the head or foot of the 
8 table, and the minutes under or above the de- 
Trees, on the ſame ſide of the leaf; againſt which, 
9 you have the fine or tangent in its proper column; 
— hat is, under the words ine, tang. if the degrees 
38 are at top; and above the words ine, tang. if the 


legrees are at the bottom of the table. 

And on the contrary, having a ſine, or tangent, 
oven; find it, or the neareſt to it, in its proper 
olumn, under (or above) the word ine or tang. and 
ou have the degrees at top (or bottom) of the 
table, and the minutes on the fide, under (or above) 
heſe degrees. | 
If more exactneſs be required, as when there are 
dd ſeconds, you muſt find a proportional part of 
tte difference of the next greater and leſſer ſine, or 
tangent, &c. which is to be added or ſubtracted, 
Fecording as the ſine or tangent increaſes or decreaſes. 
And the like method with proportional parts muſt 
de uſed to find the odd ſeconds, when a ſine or tan- 
gent cannot be exactly found. 


Note, In theſe tables, if you find not the entire num- 
tr againſt the minutes, as direfted ; loot higher up 
ir the reſt of it. 


Th 


Ihe U 8 E f 


Suppoſe an arch of 41 27“ be given; the natura 
ſine wilt be 6619662, the nat. coſine . 749533), | 
the nat. tangent .8831707, the nat. cotangem WW, + 
J. 1 ; 
Likewiſe the log. ſine of the ſame arch ĩs 9. 8 208355, 6 : 
log. coſine 9.8747912, log. tangent 9.946044), * 
log. cotan. 10.0539553. : = 
And if an arch of 138* 33“ be propoſed, you 
will have the ſame fine, tangent, &c. 9 
| number 
. Exc 2. The 
"To find the fine, &c. of 68* 35%, The nat. fin Wiſ***®* 
is .9309496, the log ſine is 9.9689262, and ſo of of the 
the reſt ; and the ſame for 111* 2%. EE” 
tangen 
wy 1 RY 7 - Ex, 3• 8 And 
M] bat is the nat. fine of 38 121 25/2? S. of 8 Ade 
127 is . 6184084; and S. 38813“ is . 6186370; 
the difference is 2286 then ſay, as diff. arches 600. The 
diff. ſines 2286 : : 25” : 952; which added to 
ts 6184084 
| : 952 
e Thi 
5 _ gives . 6185036 for tie ; 
nat. ſine of 58? 127 257% EY 2 
| oo" oe = 
' What arch belongs to the nat. Ane. 4 5 36496? The Ha 
arch required is either 27* 187, or 152 420. 
| Tar 
| 4 Ex. 5. 1 Tar 
What is the arch belonging to the lag. eotang" 15 
0 


9.502362 5? The neareſt is 72 22“, or 10)5 3 
8 5 | ut 


the TABLES. 


But if more exactneſs be required, you will find 
Log. cotan. 72* 21' is 9.5026721. 


tural Wl. Log. cotan. 72 22 is 9. 5022347 
337, the difference - 4374 
"gent And the difference between 9. a+ = 


g.5023025 1s 3096; then ſay, as 4374 : 
3096 420 5 and then the arch is 72* 217 427% 


Ex. 6. 


To find the nat. or log. fine and tangent of any 
number of ſeconds under 60, as ſuppoſe of 37. 


The nat. ſine or tangent of 1 ſecond is 
000004848, which is nearly the ſame as the length 
of the arch of one ſecond; and the log. fine or 
ungent of 1 ſecond is 4.6855749; therefore 
37 X 000004848 = .0001794. is the nat. ſine or 
tangent of 37 ſeconds. 

And (-o — 4-6855749 


f 355 Add log. 37 —— — 1. 5682017 
370; 
60% The log. ſine or tan. of 370 8 2537766 f 


to * 5 
fo 0 FE the 2 or verſed fine. 
This is eaſily done by the notes prefixed to o the 
or tit ubles. 
Ex. 1. 
What is tbe nat. ſecant of 130 ww ? 
| The comp, of 13˙ 247 is 76* 3& 
? The Half the comp. - - - = .36 18 
Tan. 8 N ne} 
Tan. 38 15 (half the comp.) - +7897524 | 
anger. — — 
0 Th The ſecant of 13* 2444 - - 1,0279860 _ 
3 f 13˙ 24 == * 
But Q 4 Ex. 


The USE of tbe TABLES, 


Ex. 2. 
Required the nat. verſed fine of 65" 45 ? 


Rad. 3 


1.0000000 | 
Col. 65? 45” SEO 


0.4107189 


ee 


Verſ. 65 45 - 


the coſine to 1. 
Ex. 3. 
What is the log. ſecant of 72* 14? 
20. 


Coſ. 720 14” = + e 


Secant of 72140 10. 51 54990 


4. 


To find the log. verſed fine of 37 53“? 


Half the arch is 18* 8672 
8. 18 56” 1 9.311716 
8. 18 7 = = 9-5115397 


S. 18 56% = = 119.0227113 
Subtr. 9. 6989700 


— - —_ 


0 


Verl. 37. 53 ES 93237413 


Note, Any proportion with log. 1 &c. 1 
wrought according to Ex. 8. of the uſe of logs 
rithms ; but with the nat. ſines, tangents, &c. you 


muſt multiply the 2d and 3d terms together, and 


divide by the firſt term, to get the fourth. by 


But if the arch is deer than 905 you muſt add 


point) | 
racter iſt 
how m: 
ing one 
gative, 

ngure C 
Ihews t. 
o units 
, long u 
varied, 

number 
zven, 
liſts of. 
ng as t 
he loge 
firmat 


Thus 


Whet 
gures, 
PlpeRtic 
XaCtneſ 
ethod 


1331 


The nature and uſe of the TazLs of 
| | Logarithms. 19 | 11 9 


HIS table contains the logarithms of all 
;| numbers in their natural order, from 1 to 
10000, The firſt column contains the number, 
and the ſecond ſhews the correſponding logarithm. 
The firſt figure (or that on the left-hand of the 
point) in any logarithm, is called the index, or cha- 
rFeriftic z which, if it be affirmative, always ſhews 
o many places of integers the number has, be- 
Ing one more than the index. If the index be ne- 
rative, it denotes what place of decimals the firſt 
foure of the number ſtands in; ſo the index always 
ſhews the diſtance of the firſt figure from the place 
if units. And though the index in this table is put 
pong with the logarithm, yet that index muſt be 
varied, by the foregoing rule, according to the 
dumber of integers, or decimals in the number 
viven, whatever number of places the whole con- 
liſts of, So that the index will be + or —, accord- 
ng as the number is an integer or fraction; whilſt 
ie logarithm (without the index) is to be eſteemed 
frmative, 


Thus the log. of 301700 is | 5.479753 
30170 44795753 
zor7 | 3:4795753 
301.7 ] - 2.4795753 
3.017 | 0.4795753 
03017 | —2.4795753 &c. 


c. 15 
logs” 
you 
, and 


Th 


When the number exceeds not four places of 

gures, their logarithms are had from the table by 

pection ;, but for larger numbers, where great 

xxtneſs is required, the log. muſt be found by the 

ethod of taking a proportional part. But the = 
a | 0 


The U 9 E 77 


of the table will be ſhewn by the following ex. 


— 

| 1 5 Ex. 1. wg 

A number being given leſs than 10000, to find in 
logarithm. | 


Seek the number in the column Num. and adjoin. 
ing to it, in the column Logar. you have the logs. 
rithm of it. | 

Thus if the given number is 824, its log. i; 
SHINS. cs. 

And it the number is 3307, its log. is 3.3 194342. 
Note, If the entire log. is not ſet againſt the num. 
ber, you will find the reſt of it above. 


Ex. 2. 


A log. being given, to find the number anſwering. 
Find the log. or the neareſt thereto, in the co- 

lumn Logar. and againſt it in the column Nun. is 

the number thereof; and the index will ſhew hoy 

many places of integers it conſiſts of. 

As if the log. be 1.8976271, the number is 79, 
And if the log. be 3.9812507, the neareſt in the 

table is 2.9812295, whoſe number is 9377. 


And if the log. be 5.6631353, the number | 


460400. 


Ex. 2. 


To find the log. of a number of more than fur 


Places. 

You muſt find a proportional part to be added 
to the log. of the next leſſer number. Or thu, 
take the difference of the logarithms of the next 
greater and leſſer numbers; and multiply it by tic 
figures you have above four; and cut off ſo man) 
places to the right-hand ; the reſt muſt be added 
to the log. of the next leſſer number. 


Let 


Let 


Tl 


To fi 
not in 

Find 
0 for « 
equirec 
lifferen 
ou can 
nce be 
wide t 
he quo 
ſer lo 
egers, 


Let t 


Leſſe 
Great 


ex- 


d it! 


Join. 
log:. 
«| 


4342 
num- 


ing. 


e co- 
1m. 1 
how 


8 79. 
in the 


ber is 


1 foi | 


added 
„ this, 
e next 
by the 
) many 
added 


te TABLES. 


Let the number be 505436, Then 
log. 8484355 


N. 7054 


N. 7055 — log. 8484970 


Therefore 3. 8484576 is the log, of 205436. 
Ex. 4+ | 
To find a number anſwering to any given log. which 


i not in the table. 


Find the neareſt number, by Ex. 2, which will 
o for common uſe ; but where more exactneſs is 
quired, find a proportional part, bus: Take the 
. and the next leſs, that 
ou can find in the table; likewiſe take the differ- 
ice between the next leſſer and next greater log.; 
vide the firſt difference by the ſecond, and annex 
le quotient to the end of the number of the next 
ler log., and make it a proper number of in- 
gers, agreeable to the index. 


liference of the given log 


Let the log. be 5.5380715 


Leſſer log. 3.385737 N. 3456 
Greater log. 5-5386934 + N. 3457 


— 


2d diff. 1257 


leſſer log. 
given log. 


— — — 


The diff. 
Multiply by 


615 
36 


— — 


3690 


1845 


221040 


5.538737 
55380715 


1 diff. 978 


233 


The USE er 
1257 e 778, the quotient. 


n en 3456. 778 | 
g810 tract 
138 when 
1011 chang 
1005 rule o 
6 
And 345677. 8 is the number of the log. 5.6386715, 
Ex, + | 1 
To multiply ſeveral numbers together. 

This is done by the addition of their logarithms, 
thus : Set down the logs. of the numbers, and add ( 
them together; and when you come at the 7ndexts 
add the affirmatives, and what you carry, into one 0 
ſum; and the negatives, if any, into another; and 
take the difference of them, to which put the f ion ( 
of the greater; and this is the index, for the fun 2 
of the logs; then find the number belonging to that 
log., and that will be the product. 7 

e 37 by 519. My 

N. 37 — bog. 1. 5682017 2 2 
N. 319 — log. 2. 7151674 2 
n * be 

| Prod. 19203 4. 2833691 r. 

Multiply 7 and 50430 and 00681 together. To 

7 -— log. 0. 8450980 

N. 50430 — log. 4. 7026890 
N. . o068 1 — log. — 3.833147 1 To 


Product 4156 — 3.380934 


„ 


Ex, 


he TABLES. 
Ex, 6. 


9 divide one number by. another 
This is done by ſubtraction of logarithms ; ſub- 
tract the log. of the diviſor from the log. of the 


dividend, for the log. of the quotient, borrowing 1 
when the ſubtrahend is greater. As to the indices, 


778 


rule of addition, in Ex. 5. 

Divide 3 by 8. 
N. 3 — log. 0.4771212 
N. 8 —— log. 0.9030900 


Quotient . 375 — 1.5740312 
Divide 3450 —— log. | 3-5378391 
by 23 — log. 1.3617278 


6715, 


he fum 
to that 


1thms, — — 
nd add Quot. 113 2. 17609 13 

ndexts, 8 \ $17 

to one Divide . 0734 — log. — 3.866961 
FH and by 21,02, —— log. 1.3226327 
19 Quot.. 349 . 4.430634 


| Ex. 7. 
To involve a given number to any pouer. 
Multiplication of logarithms does this; for, if you 
multiply the log. of the number by the index. af 
the power, the product is the log. of the: power. 
Note, When you come at the index of the log. if it 
be negative, take away from its product what you 
carried, and ſet down the remaining index negative. 
To find the cube of 315 - log. 2.4983105 
3 


the cube 31250000 near, 7-4949315 
To find the ↄth power of .0837 - log. —2.9227255 


er. 


5th power .000004108 —6:61 3647 5 
Won 5 


Ex, 


change the ſign of the fubtrahend, and follow the © 


Ex. . 


To gr 14 root of 2 Ziven "unter. 2 332 
This is rmed by diuiſion of logarithms, thu: Fin 
Divide the | log. of the number by the index of th ehe 
root: the quotient is the log. of the root. If t thus: 
index 1s negative, you muſt increaſe it till it is dν Tal 
ſible (if not fo. already) and increaſe the log. a of the 
by the ſame number, before you begin your diviſion, 4, &c 
What is the ſquare root of -6889 ? (that 1 
Index 2) log. 3.838t 562 pw 
Root 83. 1.190781 3 Ee 
| 0 
What i is the 5th root of prune ly 2 
5 )—3-8492351 = —5. 
—— 3.3498 351 
—1.5698470 a 
Its number 3714, is the root. 
Er. 9· The te 
To reſolve a fakt by the dire rule of three. quit 
Set the logs. of the numbers in order, one und: 7 
another, and add the logs. of the 2d and 3d term of 
together, and from the ſum ſubtract the log. of the 
firſt; the remainder is the log. of the fourth. 
The indirect or inverſe rule of three is wrovuglt 
the ſame way, W the third term in the placed 
the firſt. 
If 317 Cwt. give 5 53 lb. what will 292 ; Cur. give! The ter 
317 log. 2.5010593- + ought 
l 1.724279 
29.25 1. 4661259 
. N 11 7 
== 1904018 146 UE 
89 06893425 | This 
BY 5 4 3425 NI Ween 


Or 41. — 175. — | — 97 d. go 
p Ex, 


# 
— — —— 2 2 ⏑ 2 — — A. 
, J , 1 * ” __ . * . 


the T A B LES. 239 
Ex. 10. | | 


Two numbers being given ; to find a 3d, 4th, 5th, 
i. in continual Proportion. 


thu Find as many logarithms in continual arithmetic 
0 de proportion to the Weis of the numbers given, 
te thus: 

s diu Take the leg of the firſt term from the log. 

x. aof the ſecond; and multiply the remainder by 2, 3, 

viſon , &c. for the 3d, 4th, 5th, &c. proportional; 
(that is, by 1 leſs than the number denoting the pro- 
portional ſought) and to the product add the log. of 
the firſt term, gives the log, of the term required. 


To find a 6th proportional to 37 and 47: 


47 log. 1:6720979 
37 log. 15682017 


351 1 Rem. o. 1038962 
Multiply _ 75 1 
©. 519410 
The term 200 | 
ee. required q 122.4 ee eee 
> und 
15 To find a 4th proportional to 27 and 7. 
of the 7 its log. 0.8450980 
27 log. 1:4313638- 
rought | —1.4137342 
place 0 {201 0038 
—2,24120206 
Wi) WOES 0.84809 80 
cen i: 78853055 
Ex. 11. 


To find any number of mean Proportional between 
vo numbers given. 


This is done by finding a as many arithmetic means, 


tween the logarithms of the numbers given, thus: 


Ex, Take 


* 
WT 
bk 2! 
1. 3 
i 

A 

1 
q . 
v1 
* 
1 
* 


— 


8 > 
— — 
EZ: Sue de 3 
3 _ 


= by 2 
-- 5 — — 5 
1 S 
ED 6s 8 * KEE 
— — 


— 


3 ; - 
— ro SI 
8 * . 


= py 7 
a * bb. 
_ 4 . I 5 4 , r ER = —_ . Pon ing i > nt nt . "= 
: * n A * - — . 85 - - — — — — — — — = Y 2 
So 3 N 7 8 - — — ny hw =. —5 CET —— — — 
r — =». _—_ - I * — — . 1 2 A = 0 n 2 - "PW enge —— " * « — — 
— png — AS,» — tad * 5 - TOLL 6 . * b Y ” „ 
1 
* 


— 


hs 
— 
— . — 


tient, you get the logs. of the 2d, 3d, 4th mean, & 


The USE of the TABLES. 
Take the log. of the firſt number from the log. 0 
the ſecond, and divide the remainder by 1 more thy 
che number of mean proportiqnals : then the quoten 
added to the log. of the firſt term, gives the log, 9 
the firſt mean; and continually adding the faid qu. 


To find 5, means between 16 and 7093, 
7093 —— log. 3. 8 508 300 
16 —— log. 1. 2041 200 
6) 2.6467 100 
Quotient O. 441183 
Add 1.201 200 
x mean 44.18 , . 1.642383 
Add .4411183 
2 mean 122. 2.086366 
© Add 4411183 
3 mean 336.9 . . . . 2:5274749, &c. 
„„ 
To convert the common logs. into Naper's or byperiii 


logarithms. 


Multiply the common log, by 2.302 68 309, ti 
product is the hyp. log. e 
What is Naper's log. of 8? 
Com. log, of 8 is 0.9030900 
Ep RL 812781 
— 11545 
be, 4 Lag | 722472 
SUISSE > 451545 
180618 
270927 
180618 


2.9794415 the hyp. log. of 8. 
F1N1I58 
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Natural Sines and Ta ngents, 


TO EVERY 
orce and Minute of the Quadrant; 


— Cdn nt > — ew it Ve Dn — joe * — — > - 
— r n K 9 a 
* SHS - I - 72 3 2 * * 3 0 4 
n . ACID Ch ng nn 
— 5 4 &. 4+ 5* „ — 
A a — — * - 3 vt = 55 * _ - - 
— — - 


The Radius being 1.0000000 ; 


ora whence the Secants and Verſed Sines 
are eaſily found, 


For, 
Note 1. Verſed Sine = 1 J Celine. 
2, Secant = Tangent + Tan. 5 Complement. 


- hs : * We A © — 1 
S 1 
ho — VT - g 
EU r ord . 
n PP re age Wt ä — meet ear 
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If half the complement comes to half an odd 
ute; take a mean between the tangents on each 


or half the ſum of the next greater and leſſer 
oy, | 


NATURAL SINES 


» 5 Degrees 179 MM 
| Io Sine Cofine | Tangent Cotangent = 
| 0].0000000[1.0000000| [0.6000000| Infinite 0 
FR 3437.746609 
„ $515 - 98] | . 5818]1718.873194 1 
VW 1845.978300 | 
4|.0011636 | 93 0011636 589.4560 
5 24544 89 |. ___4544| 82.84887 019 
| of 7453 9999985 7453 572495721) . 
7. 00e 79 0020362 491. 106000 | 

8] 3271] 73]] 3271 429.7 %% 12:1 

9 6180 66 6180| 381.909 ß f 
20] 9089. 382889 343.2723711 
111.0031998 49.003 1998 312.5213 1 
124 49060[ 309 490% 286. 4% 0 
JJC 78160 264.4400 
141.0040724 17] | .0040725| 24555190084 
[15] 3533) 05| 3533 229.1816% 413 
1166 6542 9555895 6542 2 14.8570 | - 
[17] 9451 | 7 94510 202.2187] ( 
118.0052360 63. 0052360 190.984 « 
119 52688 47 3269] 180. 93220 014 
20 8 81780 171.88 ½ (888% 
27061086 131 666107 163.700 % 
122] 3995.999979 3996 156.29% 5 
1azi de 7 6905 149. 450% ß 00 
24 9813] 56 | 9814 1432377 , / 
25.222721 230% 9722723 12-7 |___ 
26 5630 14 65632 132.2185135 9.016. 
27 8539 9999695 8541 127.3213000 
28.008 1448 008 14500 122.7790 %%%%½/½1hꝗ 
290 4357 I 4.360| 118.5401 01) 
2 2288 12 262 1 | 
Cine Sine | | "Torang. | T, angent Co 
W | 90 Degrees 8 |} 9 


we | = = = = 2 


— 


322322 — 


- 


- 


AND TANGENTS, 


— 2 


l 


ꝓʒE—é— 


— n 


— 7 


0 Degrees I 179 
Sine Cine | Tangent | _Cotangent | 
0087265 9999619] [.0087269| 114.5880; |30 
0090174 9999593 090178110. 89205 29 
3083 66 5 3087 10%. 42648 28 
5992 39 5996104. 17094 27 
8900 11 8905 101. 10690 26 
0101509 |-9999432| [101814 98.21794325 
47188 52 4724 9548947524 
| 7027 21 7033 92.908487 23 
,01105351.9999389] [.0110542| 90.463336[22 
| 3444 56 3451] 58.143572 21 
0353 23] — 52351 85.939791]20 
9261].9999289| | 9270| 83.843507]:9 
0122170 54| [-0122179| 81.847041|18 
5079] 1808 5088 79.943430[17 
7987.99 99181[ 7998 8.263426 
013089 43 |-0130907| 76.390049 16 
3805] 04 3817 74.7 2916514 
67139999065 6726 73-138991|13] 
9622 25|| 9635 71.615070|12 
0142530. 9998984 [. 0142545 70. 13334611 
. 8.750082110 
8345 |.9998899 8304| 67.401854| 9 
0151256 55] |-9151273| 66.105473| 8 
4165 Ii1|| 4183 64.858008 7 
7073. 9998766 } 7093] 63.656741 6 
2982 720] . 160002 62.499154 5 
0162890 673] |-0162912| 61.382905 4 
57.99 625 38210 60.305820| 3 
6707] 576 8731] 59.265872 2 
0171616 527] [0171641] 58.261741 
— 4524] 477 4351 37.289962 © 
Of ne Sine Cotang. Tangent 
90 Degrees 89 |S] 


2 


\ 
"1 - 5 — — 8 — 8 E 
* * = — = 9 
- — r 2 


NATURAL SINE S 


> 1 Degrees 178 | 
J _ Cine | Coſine | 7. angent Cotangent J a 
| _©1-0174524|.9998477| 17481 87.2899 02 
11 7 420 7460|56.350590]:f JI 
20180341 374] |-2180370 | 55441517; 
3 3249 321 3280 54-561 30% 02 
4 61381 267 6190 53.708587 34 
FFC 
6 0191974 — 157 0192010 08067} bY 30 5 
| 7| 4003 101 492051.303 1577021 
180 7791 044 78 30| 50.548 506); 
9. 200699 . 9997986 0200740 49.8 1372005 0 
10 3608 ; 927 7.7. "$650 102881 £( 10 ,02 
II 6516 867 6560] 4.5.412084|,08M, | 
I2 9424 806 9470] 47-7 395011400: 
131.0212332 745 0212380 085330 
14 5241 683 52.91 | 46.448 86/03 
. 8149 20 820142295 
116.0221057 555.0221111 2261 
17 3965 491 4021 | 44-633 59% 03. 
18 6873 425 6932] 06611348] 
190 9781 359 9842 43.508 1220 
200.0232690 292 0232753 42.9640 io 
321 5598 224 5663] 433464 11032 
122 83506 155] 857441.91 370% %: 
2302414144 085/0241484] 4105866 
4 4322 0144] 439540. 9740033 
25] 2230.996943 7305| 4350371 
261.0250138 871.0250216 29.965460136| 
127 3046 798 3127 5058931} 0 034 
128] 5954 724 6038] 0567711088 
29 8862 649 8948 38.6177 0% ( 
300.0261769 573j [0261850 % 188459| Wo - 
Cine | Sine || Cotang, | Tangett |; "Oo 
| 7 . + Degrees 88 |? 5 
— ET COIs 9 7 A N £4 2 | 


7 . Hs 5 


AND TANGENTS. 


x 1 Degrees vs 
Sine TE Cofmme | | Tangent | Cotangent 2 | 
2| oli; 1.02017 69|.9990573 | |-0201859|38.188459| 30 Z 
0 4077] 496] 477037786129 , 
17 7585 419 7681 357892028 1 
00 3.0270493 341.0270592 36.956001|27| | 
67\ 0884 3401 262 3502] 56265926 
09 % 630g] 182|] 6414] 17759025 
13 b 9216 101 9325 335.8 009553124 
57 97. 0282124 019 0282236 43128223 
ob 5032.999393 5148] 06954622 
20% 7940 853 8059] 34-7I5115|21 
81 0.290847 7260 . 2909 7% 367771120 
84 88. 3882 2730379 
ie 6662 598 6793 33.693509 18 
970 511 9705] 366194|17] 
862.0302478 424 0302616 04517316 
2% 388 33 3828 32.732645 
141 bl 8293 247 8439 421295|14 
506 7.311200 137.0311351 118099 13 
1134108 066 426331.8 20516012 
122 701.9994974 7174] 5283902 16 
077 | 9922 8810320086 2413771 
03228300 788 299830. 9599288 9 
190 ß 094 5910] 683307] 8 
ELL 1 8644 599 8822 417158071 
741 100331952 503| [.0331734| 144619 6 
494/44 22.882222 2 
| | 7366 308] | 7558] 624449] 4 
589 70340273 209 J. 0340471 371106 3 

0 3181 | 109 3383 1220095 2 

608880 oo 6295 28.877089 1 

99592922908 | 9208 635283 

Cone Sine | | Cotang. | Tangent | «| 
91 Degrees -.- v9 * | 


*®-A 2 


NATURAL SINES 


2) 
| 
} 
f 


. 2 N 177 
= Sine Cofine | | Tangent | Cotangent | 
|_0|-2348995[.9993908] [-0349208[28.036253 
| 1].0351902 806] [.0352120] 399397]: 
1 21 4809 703 5033 1664.22: 
134” 770 599] | 7945127-93723315 
| 41.036062 3 495] [9360858] 711740 
5| 3530] 390] | 3221]. 45985314 
| 6 6437] 2844] 6683] 27148615 
| 7] 9344 177] 9596] 056357 
| 8].0372251 069 [.0372509|26.844984 |: 
9 6158 599968 5422 6366900; 
10 8065 851 83351 431600{; 
11] 0380971 740 [.03812458]} 2296384 
3131 898} . -029 41611 03073614 
13 6785 517 [ 7974125-534823 
114 9691 404 9988] 641832 
113.0392398 290 0392901} 45170014 
[16] 5505 175 5814] 2643614 
17] 8411 obolf 8728} 079757 
18].0401318[.9991944| |.0401641]24.897826| 
I9 4224] 38327 4555 718512 
$301-._- 7131} -- -709 7469] 54173804 
211.0410037 590] . 0410383] 36750903 
22] 2944 470] | 3296] 19574 
23] 5830 349 6210] 026320 
244 8757 228 9124123.859277 
251.0421063| 106] [0422038] 0694537], 
[25] 4569|-9990983] | 4952] 532051] 
27h 7475] 3590] 7866} 3717 
$28[.0430382 734| |.0430781] 213666 
12 3288 608 3695 05767] 
6194] 482| | 6609[22.903705|} 
Cine Sine S  Cotang. 7 angent | 
22. E 


AND TANGENTS. 


* 


2 Degrees $77 
Sine | Cojine | | Tangent | Cotangent | © 
0436194. 9990482 436609 22.903765 30 
„ ee 355 9524] 75189229 
0442006 227.0442438 602015128 

4912] ogs 5353] 454096[27 

7818|.9989968 826068] 308097 26 

351-0450724] 837 045118222 163908025 

3630] 705 4097 021716[24 

6936 973 701221.88 1251023 

9442] 440 9927 74256922 
0462347 306 0462842 60563021 
. 5757 427040120 

8159 035 8673 33685719 
047 1064. 9988898 . 0471588 20494918 

„ 4503 07466417 
6876 623 7419 20. 94596616 
9781 484 480334 818828015 
0482687 344 3250 69322014 

5592 203 60166] 569115113 

8498 061 9082 446486012 
0491403. 9987918 . 0491997 325307 [11 
— 4308 175 4913]___ 205553110] 

7214 631 7829] 087199] 9] 
.0500119 486] [.0500746|19.970219] 8 
| 3024 340 3662| 854591] 7 

5929 193 6578] 740291] © 

| __8835| — 248 242422 232729603 
9.511740 9986897 [. 0512411 5155841 4 
4645 748 5328 405133] 3 
E-.-" 1980 598 8244| 295922] 2 
0520455 447.0521161 187930 1“ 
32335 295 40780 081137 2 
Coſine | Sine | | Cotang. | Tangent 8 
92 Degrees ET Bo 5 
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3 Degrees 176 
Sine © Cofine Tangent 'C otangent 
,0523360|.9986295| [.0524078|19.081137 
6264 142| 6995|18.975523 
9169[.9985989 |. 9912 | 8710080 
0532074 835 [0532829 767754 
4979 680 5746] 663562 
2883 524 8663] __ 504473); 
.0540788 367] |.0541581] 46447114 
3693] 209 4498] 30553715 
6597 050 7416] 267654 
9502|.-9984891| [.0550333] 170807 
.0552406 731 3251] 974972 
$1331} 890 6169|17.980150 
8215 408] | 9087] B886310|4 
0961119 245] l. 0562005 793442 
4024 0811 4923 701529 
659289983916 7841} 6109590 
9832 751 [.0570759] 52051600 
0572736 585 3678 431385 
5640 418 6596 343155 
8544 250 9515] 255809 
0581448] 0811 [.0582434| 169337 
4352|-9982911]| $5352] 083723 
7256 741 8271116.998957| 
.0590160 570] [. 591190 915025 
3064 398] | 4109 831915 
PET | 3, 225] 2029 749614 
8871 OF5I| 9948] 06681121 
[.o601775|.9981876| |.0602867| 587396 
4678 701 5787 507455 
7582 525 8706] 428279 
0610485] 348 061 1626] 9349856 
Cone Sine | | Cotang. | Tangent | : 
3 Degrees 86 


AND TANGENTS. 
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1 - bo Wie Son” War r 
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3 Degrees 176 
Sine Cofine | Tangent Cotangent | _ 
061048 .998 1348 |.0611626|16.349856| 30 
3389 es bo | 4546] 27217429 
6292 "9980991 7466 195225|28 
9196 811] . 0620386 118998|27| 
0622099 630 3306] 043482[26| 
5002 449 622615. 968667 25 
79008 267 9147 89454524 
0630808 084 J. 632067 82110423 
37119979900 4988] 74833722 
6614 715] | 7908] 67623321 
9517 529 [.0640829| 604784 20 
0642420 343 3750153398119 
3323 1356 6671] 46381418 
82269978968 9592 39427617 
0051129 779 [0652513] 32533816 
4031 589] | _ 5435|__ 25705215 
6934 398 8356] 189349, 14 
9836 206| |.0661278] 122242|13 
0662739 0144 4199 03572312 
5641 9977821 7121014. 98978411 
8544 627.0670043 924417 10 
0671446 432 2965 859615 9 
4348 236 5887] 795372 8 
7251 039 8809 731679 7 
.0680153|-9976842| . 068 1732 668529 Of 
— 055 644 |__ 4654|__605916| 5 
5957 445 7577 14-543333| 4 
8859 245 0690499 4822/3 3 
0691761 044 3422 4210230 2 
4663-997 5842 6345] 360696| 1 
=; 640 9268 300666! © 
| Come ne Sine Cotang. | 7. angent Iz 
93 Degrees 86 < 
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= 4 Degrees 175 
Sine | Cone T Tangent Cotangent 
 0].06975051.9975040 0699268 I 4. 300666 60 
11. 0700466 437 J. 72191 14.241134 
2 3368 233 511514. 182092 f 
3 6270 028 8038 235365) 
4 917109974822. 0710961 14.065459 50 
_51:0712073 W — 2785655 
6] 4974] 407] | 06809113. 950715 54 
B 109 973313. 94045 53 
$ [0720777 |+9973990 0722657] 37827152 
'9 3678 780] | $5581113.782068|51 
10|_ — 5380052 | 8505] 267380 
1111 9481 357 J. 0731430 13.67 185640 
121.0732382 1444] 4354] 174094 
13] 62839972931 7279 13.5639 10% 
144 81844 717 [.0740203] 097994 
18.24.82 2 | __3128113-45662514 
16 3986| 286] | 6053 03867144 
17 6887 069 8979 13.351184; 
181 9787.997181 . 0751904 13.299744 
1907526888 632 4829 48031141 
20] 5589] 413] 7755|13.196883140 
21 8489 193.0760680 4612739 
220761390. 997097 2 360613.095757 30 
23] 4290 750 6532] 45709137 
24 7190 327 9438 12.996160|30 
23.077009 203 722384. 46924135 
26 2991 079 531112. 89803580034 
27] 6891.996984 8237] 49557133 
28 |. 3791 628] [.0781164 01417132 
29|.0781691 pi 4090|12.753634131 
30] 4591 173 7017] __06205130 
_ | Cofine | Sine | | Cotang. | Tangent |< 
| 94 Degrees 8 | 


AND TANGENT S. 


LOS Degrees 175 
=| Sine | Cofne | | Tangent  Cotangent i =| 
07845911-9969173] |-0787017|12.706205|30 
1] 74919968944 9944 12.659125 29 
0790391 715.0792871 1239028 
3290 485 Äö579 812.5699727 
6190 23444 8726] 1994226 
gogo] 22.801653 12.474221 — 
0801989 .9 9677898 4581 2883124 
4889] 555 7509 12.383768 23 
77884 320.0810437 3902822 
08 10687 885 3365 12.294608 21 
_ 3587]-9966849 6293. 5050620 
6486 612| | 9221 0671619 
93855 374082213012. 16323618 
08222844 135 5078] 2006277 
3183. 9965895 8007|[12.077192 | 16] 
8082 635 28399360 34652215 
08309811 414 3865 11.992349 14 
3880] 172 6794] 65037013 
6778. 9964929 9723 0868212 
9677 683.0842653 11. 86728211 
.0842576| ___ 440 2583261671 
68474 194 8312117833332 
8373. 9963948 0851442 44779] 8 
0851271 701 4372] 045007 
4169 453 7302 11.664495 6 
PWC 
99669962954 3163 11.585294 4 
0862864 703 6094 46093] 3 
5702 452 90298 7154 2 
8660 200.0871956 11.468474 1 

— 2871857 9961947 4887 30052 Oh} 
Coſine Sine Cotang. Tangent 
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ö = 5 Degrees 174 
Sine Caſine | Tangent Cotangent | | 
E 0871557 9961947 .0874887| 11.430052 05 

1 4455 693] | 787811.39 18859 
2 7353 438 [08807490 539705 

131.0880251 182 3681 1630450 

14 3148. 9960926 66120 11.278 88530 

Lt 6046 669 9544 4171255 

16 8943 411] |[.0892476 04780154 

171.0891840 152 540811. 16808953 

| *] 4738.9959892 $341 31635152 

19 7635] 0631] [.0901273|11.095416|51 

|10}.0900532] 369 4206] 5943150 
111 3429 107 7138 2230/76 

112 6326.998844 |.0910071| 10.988 1500 
134 9223 580 3004 52850 4% 
140.0912119 315] | 59380 1777540 
15] 5016. 9049 [ 8871110.88292114; 
16 7913.997782 J. 921804 48288 
17. 920809 3153 4738 1387245 
18 3706] 247 7072110.779673|4 
19 6602. 9936978 . 0930606 45687 4 
202499 708 3540] 119130 

9323985 437 6474|10.678348|39 
5291 165] | 94099] 44992 
81871.9955892| [.0942 344 11841037 

0941083 6199 | 5278 10.878895 30 
3979 345 8213 40615113; 
6875 070| |.0951148 1 3607 | 34 
97711-9954794 4084 10.48 126133 

0952666 517] | 7019 4911213% 
5562 240 9955 1713803] 
8458].9953962| J. 962890 10.385397 2 

Cofine | Sine | Cotang. Tangent 
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1 Degrees 174 
* Sine | Cofine -4+ 3-0; angent | Cotangent 5 
-0958458[-9953962| |.0962890|10.385397| 30 
0961353 682 5826 53827129 
4248 403 8763] 2244728 
7144 122.0971699 10.291235ʃ27 
0970039. 9952 840 4635 6024926 
2934 EL. 75721 2942825 
5829 274. 98050910. 19878924 
8724.995990 3446] 658332023 
98 1619 709 6383 38054 | 22 
4514 419 9320 ee 
7408| 1320992257 10.07 8031020 
990303. 9950844 5195 4828319 
3197 555 8133] 1870818 
6092 266] [. 10010719. 989305017 
8986. 9949976 4009 60072416 
40018811 685] | ©6947] 31008815 
47751 3093] 9885| 21125ʃ14 
7669 100 J. 10128249. 873382313 
1010563. 9948 806 3763] 448166012 
3457 512 8702] 164140111 
6351] 217] |-10216411[9.7881732|10 
92445[-9947921 4580] 600927 
1022138 624 7520 321713 
5032 326. 1030460 044075 
7925 027 34009. 6768000 
54030819 . 9946728 6340 493475 
3712 428 9280 220486 
6605 127] [|.1042220[9.5949022 
"| 9499[-9945825 5160] 679068 
1042392 322 8101] 410613 
— 5285] 218.1081042 143645 
Cane Sine | Cotang. | Tangent 
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| > 6 Degrees 17 5 
Sine Cone Tangent Cotangent 
9042285 29⁴45⁵²8 1051042 9.14345 
"1] 5178 99449 14][( 3983947 874% 
21. 1051070 bog 6924 614116 
3] 3963. 303] | 9866 351531 
4 6836, 9943996. 1062 808] 09038456 
5 9748 — 888 2230N.38 3063 
| 61.1062641] 379] B692] 572355 
| 7] - 5533 069 [.1071034] 315450[5; 
| 3] 8425 9942759 4576] 9059936 
| 91.1071318] 448 7519|9.2805802 
[10] 4210 136] |.-1080462| 55303; 
[TT _ 7102|.9941823| 3405 301627149 
[12] 9994 509 6348] 051564 
113].1082885] 194 929109.1802838 
144 5777.9940879 . 1092234 555436 5 
15]. 8669 363 [ 5178] 309348 
16. 1091560 246 8122 064564 
17 4452 j.9939928| [. 1101066 9.082 1074 
128] 73433 60g 4010] 57886714 
19].1100234] 289 6954] 337933 
20] 126.9238969 9899| __098261 
21 601 648. 11128448. $.9859843 
22] 8908 326 5789] 6220668 
23|-I111799 003. 8734] 38672613] 
24 4689 9937679 1121679 152008 
25 22380 3324 4623 8.891855 
26. 1120471 028 75716 686206 
127] 3301{.9930702| 1130517 455103 
v3}: . 0252] 375 3463] 225186 
29] 9142 047 64098. 7996446 
A .9935718. 9356] 708574 
ane Sine | | Cotang. | Tangent x 
44 V 5 83 


NATURAL SINES 


$31.11, 


AND TANGENT S. 


EF 
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" Dawn 173 — | 
Sine BL Cone | Tangent _Cotangent XY 
30. 22 29935718 11393568. 8. 7768874 30 
1 4922 388] [.1142303] 542461129 
92] 97812 o58] | $5250] 31719828 
330.1140702. 9934727 8197 09307727 
4 3592 39531 |-1151144|8.6870088|26 
6482 062 4091 048223 25 
6 93711-9933728] | 7039| 4747524 
1152261 393 9987] 20783323 
ol 5151] 057] |.1102935|8.5989290 [22 
ql] B8040|.9932720 5883] 771838|[21 
90.160929 383 88310 83546820 
I] 3818] 045/1171780 34017219 
570%. 99370 4729] 125943016 
9596 3660 7788.4 127727 
1172485 025] }.1180628 700651116 
— 5324/9228884] — 382848957318 
6 —8263] 3 5520 27953774 
[|-11811514-9929999 9478] 97051513 
4040 6551! [1192428 8.386251912 
20 5378] 65553617 
9816.9928964 8328 449557 10 
1.792744 617/1201279 24457079 
* 5593 270 4230 040586] 8 
3] 8481.9927922 71818.2837579 7 
4. [207368] 573] |-1210132| 633547] 6 
— 236 223 3084 434488 5 
6 7144 9926872 6036 234384 4 
71210031 521 8988] 035239| 3: 
þ 2919 169] |.1221940|8.1837041| 2 
)) $5806[.9925816 4893] 0639786| xi 
— 23 462 284 44344 0 
| Cone | Sine * Colang. 3 ent Y 
96 Degrees 83 3 8 [ 


NATURAL SINES 


191] 7 Degrees „ 1 
Sine | Cofine Tangent | Cotangent 
j 0[.1218693[.9925462| [.1227846|8.1443464|69 
br 1221381 5107 . 1230799 248071 59 
| 2 4468 4751 3752] 03359950 
| 3] 7355] 4394|| ©6705|8.0860042|55 
441230241 4036 9638] 6567394 50 
j_5 3128 3678| 4242612 47504715 
| 6 6015 3319 5566] 28479650 
{ 7] 8901] 2959 8520] 094835|5z 
| 81.1241788 2598| . 12514747. 9905755 
191 46/74 2236 4429 717535505 
10. 7560] 1874 2384. 33022450 
110.1230446 1511] [.1260339| 3437580 
| I2 3332 I147 3294 15815140 
1133 6218 0782 62497. 8973396. 
114 91044 0416 9209 78948940 
135.1261990 0049 1272161 06423 4 
16] 48759919681 3117 44241910 
[17 7761 9313 8073] 242790143 
1181,1270040 8944 | . 1281029 06221214! 
19 3531] 8574 398677882453 
20 6416 8203 60943 703506 0 
21 9301 783110 9900 525366139 
221.1282186 7459 . 1292887 94802813 
. 7086 3815 171486037 
244 7956] 6712 8773|7-6995735|3 
231.1290841 6332/1301731 8207695 
1266 3725 5961 4689 64658434 
27]: 660g 5384 7648 473174133 
288 9494 5206. 1310607 30053313? 
2913023788 4828 3566 128657131 
3 6825 2.98784. 
| Cofne | Sine Cotang. Tangent | x 
5 Degrees 8 
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7 Degrees 172 
Fine | Cofine” | | Tangent | C otangent | | 
1305262 9914449] [.1316525|7-5957541| 30 

5146 4069 9484] 787179 29 
4311030 3688 [13224444 617567 28 

3913] 3306 5404 448699 27 

6797 2923 8364 28057126 

96810 23391331324. 113178 25 
1322564 2155 844285 7.49465 14 24 

5447] 1770 7246 780576 23 

8330 13841340207 615357 22 
1331213 9997 31688 45085521 

4096 obog 6129|___ 257064 20 

6979 O221 9091 1 19 

9862. 9909832 |.1352053|.73901595|18 
1342744 $41 $0151 - 79990917 

5627 9051 | | 7977 638916 16 

8509] 8699 1360940 4278610016 
43513921 8266 3903 318989114 

4274 7872 6866 160047 13 

7156 7478 9829 00178012 
1360038] 7083 .13727937.284484 11 

2919] 6687 5757 68728510 

5801. 9906290 8721 330987 9 

8683 5892. 1381685] 375378 8 
1371564 5493 4530 220422 7 

4445 5094 7613] 066116] 6 

2327 4694 1390580 7.1912450 5 
1380208 4293 3545 759437 4 

3089 3891 6510 6070566 3 

5970 3488 94760] 455308 2 

8850 3084 |.1402442 30419001 
11391731 2680 5408 : 53097] © 
(qe Sine Cotaug-. Tangent x 

97 Degrees 82 * 
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| 8 Degrees I71 
[JS] Sine Cofine | | Tangent | Cotangent | 
"0|-1391731[.9902680] |:1405408[7.1153697|w 
1. 4612 2275 8374 603826 | 
2 7492 1809] |.1411341]7.0854573]|: 
3|-1400372 1402 4.308 | 705934]: 
.. 
5 6132] 0645 [.1420243] 410482 
| 6] 9012 02 30 3211| 263662|5 
711411892 9899826 6179] 1217441]; 
88 4772] . 9415] | 9147]6.9971806|; 
9 7651 9003 . 14321151 82678105 
101420531 8590 5084 082335 
11] 3470 B176]f B053f 538473] 
12 6289 7702] |.1441022| 395192|4 
134 9168] 7347 3991] 252494 
141.1432047 6931 69611 11035904 
15 492b] 0514 9931 6. 89687994! 
16 7805 60901452901] $827807|4 
171.1440684 5577 5871] 68737814 
13} 33562 3257 8842] 54750604 
19 0440] 4837] |.1461813] 4081960 
20 9319 4416 4784] 2694373 
2104452197989 3 994] 7755 5 5 j 
22] 5075] 3571] |-147072710.7993565|; 
233 - 7953] 3147 3699 854 3 
24|.1460830 2723 6671] 71986713 
125 3708 2298 9644] 3838200 
26] 6585 1872 |.1482017] 448319]; 
27] 9403] 1445 5590] 4313341) 
288.1472340 1017 8563] 178891, 
29 3217 0588] [. 1491336 04496013 
30 8094 0158 4510 6.691150! 
ene | Sine | | Cotang. | T angent | 
98 Degrees - 8: If 


AND TANGENT S. 
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Degrees 171 
4 Sine Coſine Ti "Tangent _Grangen 5 
7478094 9890158 1494510 6.6911 1562|30 
%%% 09% 989728 74844 778677 29 
732848] 9297 1500458 64630728 
34}; 6724 8805 3433 51444927 
0515 9601 8432| | 64088 38310026 
2102477 2998 92383 28225829 
62151 5353 ' 7564 1512358 121919024 
41]; 8230 7128 5333 6.5992080|23 
ob 50 1106 6692 8309 86273922 
81151 3981 6255] |-1521285 7338921021 
$3515 6857 5817 4261 605538120 
75 9733 -9885378 7238 477672119 
92572608 4938] [. 1530215 35029318 
"9" 5484| 4408 3'192 22339617 
32919 8359 4057 6189 09698116 
2921234 235175 9147 6497104313 
607 4 4109 3172 1542125 3843581 14 
37000 6984. 2728 5103 572059113 
5050 9858 2283 8082 (59607012 
196 0% 1532732 1838] |.155106] 47201711 
— 5607 1392 4040 234842810 
27 5452 0 701 223301109 
50513 1541356 0497 on] 10263308 
44 U 4230 0048 1562978 6.3980422| 7 
7 3 7104.987960 5958 858665] 6 
es _ 9978] 9148 8938  . 7373591] 5 
31901552851 | 8697 | 1571919 616502 4 
40 5725] 8245 49000 496092 3 
389113 9799 7792 7881 376126 2 
4960 ] 1561472 7338| |.1580862] 256601] 1 
234 6883 38344 137817 
3 0955 ne ne Cotans. | Tangent 8 
FP 99 Degrees 5 
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NATURAL SINES 


Fu - 
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| =|__9 Degrees I70 
| Cine | Cofine | | Tangent | Cotangent 
1564345 9875883 |-1583844| 6.313751; 
1 7218] 6428 6826] 018866 
2 | .1570091 5972 9808| 6.2900651 
1-2-2963 5515| |-1592791] 7828060 
| 4| 5836] gog7]| 5774] 06551 
5 8708 4598 8757 548588 
6.158181 4138] |.1601740| 432086 
7| 4453] 3077]| 4724] 316009 
5 7325 32160] 7708] 2003414 
9.159019 2754 ][ 1610692] 85106 
10 3069 2291 3077 6, 9.197027 
11 5940] 1827 6662 85586) 
I2 8812] 1362|þÞ 9647 741865 
13|-1601683] o897] . 1622632] 628272 
144 4555] 043! 5617] 51508; 
15| 2742698699644]. 8503 402303 
16. 1610297 9496|.|.1631589| 289923 
17 3167 9027 4576] 17794 
118 6038 8557] 7563| o66360| 
19 8909] 83086 1640550 6.09557 
204621779 76151[ 3537] 84430 
21] 4550 7143 6525] 73397 
22 7520 6670 9513] 62390] 
23|.1630390 61960. 1652501 4514 4 
24 3260 5721 5489] 40510} 
25 6129 5246 8478] 29024] 
26 8999 4770 |.1661467 | x87 
27|.1041868| 4293 4456 - 079670 
288 4738 3815 7440] 5-997199] 
29 7607 3336 |.1670436| 86414] 
30. 1650476 ' 2856] | 3420 7570] 
| Cofne Sine | | Cotang. | Ti angen | 
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170 


9 
Sine Cofine | | Tangent | Cotangent 
1650476[.9862856]| [.167342615.9757044| 
3345 2375 6416] 651045 
6214 18944 9407] 544815 
9081 1412. 1682398] 438952]: 
1661951 0929 5329] 333455] 
4819 0445] | $381 228322 
7587 9859960 [.1691373] 123550 
1670555] 9474 4305] 019138 
Wy 3423] 8988 |  7358]5-5915084 
2: 0291 8501] [.1700351| 811386] 
| 9159 8013] 23344 288042 
1682026 7524 0337] 605051 
4894 70344 9331] 502410 
#47761 654417123253 040001171 
640.1690628 6053 3319 2981721 
5 3493]. 5561] | 8314 190572 
6362.985068 . 1721309 095315 
92280 4574 43045. 7994400 
01.1702095 4079 7300 893825 
4961 33831730296] 793588 
ol 7828 3087 | 3292] 693688 
1.1710694 2590 6288 594122 
3560 2092 9285] 494889 
6425] 13931742282 395988 
093 5279] 297416 
51722136 0592 8277] 199173 
96 5022 0091| |.1751275] 101250 
17887.9849589 4273] 003663 
1730752] 909 7272 5.690394 
35617 8582 . 1760271] 809446 
0227/2228 
 Cofine | | Cotang. | Tangent | 
. 99 Degrees 80 | 
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10 Degrees 169 
Sine Cine | Tangent | Cotangent 
.1736482|.9848077| |.1763270|5.6712818 
9246 7571] | 6269] 616509 
1742211 7065 9269 5203516 

5075 65581772269] 424838 

7939] ©6050 5269] 329474 
.1750803 5541 3270] 234421 
3667] 5031] |.1781271] 139680 
6531 4521] | 4272 04524) 
9395 4010 [274] 5+5951121 
.1762258 34980]. 1790276 857302 

5121 2985 3278] 763786 

7984] 2471 6281] 670574 
1770847 1956] 9284] 577603 

3710 1440. 1802287 485052 
0573] 0924 5291] 392740 
9435 0407 8295] , 300724 
.1782298|.9839889| 1811299 2090050 
5160 9370 4303 117570 
8022 8850 7308 026446 
1790884 8329] [. 18203 135.4935004 
33746 7808 3318 845052 
' 6607] 7286] 6324 754758 
9469 6763 93300 60648123 
ö 1802330 6229] [.1832336 575121]! 
5191 5714] | 6343] 405715 
8052 5189 8350] 396592 
.l81cg13] 4663] |.1841357| 3077504 
- $774} - . 4139 4365 21918913} 
6035] 3608 | 7373] 130900 
9495 3079] 1850381 042901 
1822355 2549 3399| 53959177 
Coſine Sine 4 | Cotang. Tangent | x 
100 Degrees 79 
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IO Degrees 169 
Sine Cofine | | Tangent Cotangent 
1822355 983259 18333905 3955172 30 
"REFS 2018 0399 86771829 
8075 1487 9408] 78053828 
1830935 ©0955 1862418 69363027 
3795 0422 $428] 60699326 
66549829888 84381 52062625 
9513] 3353/871449 434527 24. 
1842373 8817 4460] 348696623. 
5232 8281 7471] 26313122 
8091 774441880483] 177830ʃ2˖1 
1850949] ___ 7206; 4495 99279320 
3808 6667] | 6507] 00801819 
6666 6127 9520 5. 292350518 
„95244 5587 1892533 83925117 
41862382 5046 54546 755255116 
; opretples 
| 8098 2961] |.1901573] 588035| 14. 
1870956] 3417] | 4587] 50480913 
3813 2872 7602] 42183612 
6670 2327 1910617] 33911611 
2527 1781 3632] 236647 10 
4882384 EP 6048] 174428] 9 
5241 0686 9664] 092459 8 
8098 0137 4922680] 010738 7 
1890954|.9819587 569651929264 6 
3811 9036 8713} 8480335 
6667 8485! 1931730 767051] 4 
9523] 7933 4748] 6863110 3 
1902379 7380 7766] 605813] 2 
5234 6826019407844 525557] 1 
——2290|__ 6271] |__ 3803] _ 445540] © 
_ Cojine Sine | | Cotang. | Tangent | & 
| 100 Degrees 79 8 
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11 Degrees 168 | 
dine Cofine | | Tangent | Cotangent | | 
.1908090[.9816271| [.1943803|5.1445540|6o 
1910943 5716 6822 363763 
3800 5160 9841 286224450 
6655 4603| [.1952861 20692105 
9510 4045 5881 12785350 
.1922305] 2485 89010 90490245 
5220 29260]. 19619225. 097042605 
80% 2366 4943] 892006105 
1. 930928 1805 7964] 81392806 
3782] 1243. 1970986] #736025]; 
6636 0680 4008] 65835215 
9490 0116 7030 580907 49 
.1942 344|.9809551| [.1980053 5030904 
5197 8986 3076] 4267000 
_ 8050 8420 6100] 9349935|46 
+195090Z3 2853 92124 2273395 
3756 7285 |[.1992148| 1970/8ʃ4 
6609 6716 3172 120984143 
9461 6146 8197] O45111]4 
19623144 £5576] |.2001222 | 4.9969459|4 
5106 5005 4248 894027|40 
8018] 4433 7274] 8188135 
1970870 38600 f. 2010300 74387755 
3722 3286 3327] 06690373] 
0573] 2711 6354 594474} 
942 2136 93810 52012519 
1982276 1560] . 2022409 44599013 
5127] 0893 5437] 37200813 
7978 0405 8405] 2983555 
.19908291.9799826| [,2031494| 2248591} 
3679]___ 9247 4523] __15157913 
Coſme | Sine © |  Cotatir. | T angent | 8 
101 Degrees 78 a 
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20 
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20 


AND TANGENTS 


11 Degrees 
Sine Cofine | | Tangent | Cotangent | 
19930791-9799247| |-2034523][4-9151570| 
"6310 8667 7552 
9380 8086 l. 2040382 
0.200 223000 73504 3612 48932956 
5080 6921 6643 
7939] 6337 9674 
2010779 5752. 2032705 
3029] 3167 5737 
6478 4581 8769 
9327 3994]. 2061801 
2022176 3406([ 4834 
5024 2817 7857 
7873 2228. 2070900 
2030721 1638 3934 
3599] 1047 6968 
417 04955 J. 2080003 
9265 9789862 3038| 
2042113] 9268 6073 47930957 
4961 8674 9109 
7808 8079 |.2092145 
2050055 7482 51810 7 
3502 6886 8218 
0349] 06288] |.2101245 
9195] 5689 4293 
2062042 5090 7331 
5888 4490 2110369 
77344 3889 3407 
2070380 3287 6446 
3426 2684 9485 
6271 2080 J. 2122326 
— 21121476 5505 
N. me | Sine Cotang. 
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NATURAL SINES 
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= 12 Degrees 167 
| Cine | Cofime Tangent | Cotangent | 
o[.2079117|.9781476] [.2125505 4.7046301 
1. 20819622 o871] | $606]4.6979100 
| 2 4807 0265] |.2131047 I2082 
3 7652.977968 4688 4.684249 
4.209049 9050 7730 |4-0778595 
5] ___3341 $441] [2140772] 22124 
| 6 e 7832 3814 4.664832 
7. 9030 7222 6857 4.6579721 
181.2101874 661x]| 9900 13788 
g] 4718] 5999 [. 2152944/ 46448034 
10 7561] 3386([ _598814.6382457 
11].2110405| 4773 9032 17050 
[12 3248 4159] [.2162077|4.6251832 
[13 6091 3544 9122 4.6186783ʃ% 
14 89344 2928 8167 21908 
151.2121777 2311 [.2171213|4.6057207[45 
16 4619] 1693 4259 | 4-5992680 
17 7462] 1075 7306 28325 
18|,2130304 0456 [.2180353|4.5864141 
190 3146[.9769836 3400 00129 
20] 5988] 9g215|| 6448 4.736287 
21 8829] 8593 9496 | 4.5672014 
221.2141671 7970] J. 219 25444 C9111 
23 4512 7347 559345545776 
24 7353] 6723 8642 | 4.5482608|} 
25.210194 609802201692 19608 
26 3035 5472 4742 4.535677 
27 5576] 4845 779345294105 
28 87160] 427 2210844 31601 
291.2161356 3589 389514 516926: 
30|___4396|__ 2960 6947|___ 07095 
\ Cofine r Catang. | Tangent |x 
| 5 102 Degrees 77 


AND TANGENTS. 


— 8 en — 
12 Degrees 167 
*| Sine | Coſine | | Tangent | Cotangent | 
$0[.2 164396 .9762960 2216947 4.5107085 30 
7236 23300 999945045072 29 
320.2170076 1699 . 2223051 4. 4983221028 
2] 2915 1067 6104 2133227 
4 5754 0435 91374. 48 6000426 
383932282802 [2232211 4.498636 25 
6].21514.32 9168 5265 3742824 
4271 8533 831944676379 23 
7110 7897] J.2241374 1548922 
9948 7260 4429445473621 
9.292786 6623 748514:4494181]20 
i] 5624] 59852250541 3376219 
8462 5346 [359744373499 18 
32201300 4706 6654 13392117 
4137] 4065 9711445343916 
5|__6974| ___ 3423] |-22027069[4-4193041|15 
b Hr” 7 2781 5827 33990[ 14 
11.2212648 2138 888;|4-4074504|13] 
i 5485 1494| |-2271944 15164|12 
91 8321 0849 5003[4-3955970[11 
01.2221158 0203 8063|[4-3590940|10 
l] 3994|-9749556| |-2281123] 38054| 9 
6830 8909 418343779317] 8 
3] 9666 8261 7244 20731] 7| 
2232501 7612 2290305 4. 3662293 6 
5|__5337 6962 3367 04003 5 
65311 6429 4.3545861 4 
72241007 5660 9492 |4.3487866| 3 
o 3841 5008| [.2302555 30018] 2 
9 6676 4355 5618[4.3372316] 1 
0|__ 9511 3701] | 8682 14759] © 
in ine Sine | | Cotang. | Tangent x 
102 Degrees -- mY = 


* , 


NATURAL SINES 
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13 Degrees 166 

Sine C e Tangent Cotangent 
.22495111.9743701 2308082 43314759 00 
2252345 3040| [.2311740[4.3257347 59 
5179 2390 48110 00079] 
8013 1734 78764.3 1429550 
2260846 1077.232094 104.3089740 
3680 0419 40072 29136055 
65139739760 7073429724405 
9346 9100| 2330140 15883503 
2272179] 8439 3204.285975 
5012 7778 6274 031995] 
284 2115 93424227000 
2280677 6453 . 2342410 4.26910) 20% 
3509] 5789 5479] 3521 % 
6341 5124 8548] 4.2579501147 
9172 4458] [.2351617] 2392314 
2292004] 3792 45687 4.24684 2145 
43835] 3125 7758 137 
7666 2457 2360829 4.235 5009 
2300497 1788 3900 02977141 
3328 1118 6972 | 4.224808c|41 
e 
89899729777 | 3116] 93869013 
e2311819] 9105 0189] 4.208419613) 
4049] 8432] | 9262 298359] 
7479] 7758] |-2382336]4.1975606|3! 
2320309. 7Q84|| 3410 21510035 
"RICE 6409 84854. 1867540030 
5907] 5733] [-2391560] 1371313 
8796] 5036 4635 4.176001113! 
2331025] 4378]}| 7711] 0644005 
4454 3699] [2400787 41652999 30 
Cofine Sine | Cotang. Tangent |> 
e ES I — By 
103 Degrees 76-4 


* 


AND TAN GENTS. 
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13 Degrees 166 
Sine Cofine | | Tangent | Cotangent GE: 
.2334454-9723099] |-2400787 [4:1052998| 30 

7282 3019 38644. 159968529 
2340110 2339 6941 4650128 

2938 1658] . 24100194. 149344627 

5766 0976 3097 40519|26 
a $594 . 617641387719 25 
235142 19719609] 9255 3504624 

4248 8925] J. 24223344. 12 8249923 

7075 8240 3414 3007922 
9902 7554] 84941]4-1177784|21 
2362729 68672431875 2351420 

5555] ©6179] [ 465641073569 19 

$381] 5491 7737] 21049118 
2371207 4802 J. 24408 194.0969852 17 

4033 4112 3901 18178116 

6859 3421 6984 [4.0866627] 15] 

9684] 2729] |.2450067| 15199] 14 
2382510 2036 3151 4.0763892|13 

5335] 1343 6235] 1270712 

8159 0649 9320|4.0061043[11 
2390984. 9709954 2462405 1070010 

3808 9258 5491 14-0559877] 9 

6633] 8561 8577] ©9174] B 

9457 7863] [-2471663 |4.0458590] 7 
.2402280 7105}: 4750 081231 6 
3104 _6466| | _783714-9357779]_5 

7927 5766 | [. 24809258 07550 4 
2410751} 5065 40131[4.0257440] 3 

3574] 4303 7102] 07446] 2 

6396 3060 [.2490191]4-0157570| 1 
___9219|____ 2957| 23280] 07009] © 
Cine Sine || Cotang. | Tangent | 1 

103 Degrees 76 — 
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| 


OO cow * N -lol 


— 
© 


* 
nn. 


14 Degrees 165 
Sine . Ce | Tangent | Cotangent | 
2419219972957 [-2493280[4.0107809|g 
2422041 2253 6370 4.0058 1655 

4863] 1548 9460] 036365 
7685} 0842] [-2502551|3.9959223|5) 
2430507 6135 5642 0992450 
33299599428 | 8734 3.98607 3955 
6150] [3720 . 2511826 1166954 
8971 8011 4919 3-9702712|5; 
2441792 7301 8012 1386867 
4613 65900 [. 2321106 3.966513) 5 
7433} ____5879 4200| 14651550 
24502544 5107 7294| 3-9568011]49 
3074] 4454 [-2530389| 1961514 
5894] 3740 3484 3-9471331]4) 
8713] 3025 6580] 23157146 
.2461533]___2309| [2925 3-9375094|45 
. 2542773 2714104 
7171 0875 58701 3-9279297 [4; 
9990] 0137 8968 3156345 
2472809. 9689438]. 2552066 3.918393) 41 
5627 8718 5165 3642040 
8445 7998] | $204|3.9089011139 
.2481263 7277] |.2561363 4171038 
4081 6535 4463 3. 899451603 
6899] 5832 7563] 4742930 
9716] 5108. 23706644 00448135 
2492533 4383 37663˙88 53574034 
330 3637 6868 06805133 
8167 2931 9970 3.8 760142327 
2500984 2204]. 2583073 125943! 
3800 1476 6176] 3.8607131130 
Cofine Sine | | Cotang. | Tangent 1 
104 Degrees 75 8 
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AND TANGENT S. 
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14 Degrees 165 
Sine Coſine Tangent | Cotangent | 
,2503800|.9081476|] |.2586176|3.8667131 30 
6616 0747 9280 2078229 
9432 0018 [.2592384|3-8574537|28 
2512248 . 9679288 5488] 28396627 
5063 8557 8593] 3-9482358|26 
7879] 7825] |-2601699] 3642425 
2520694 7092 4809 3.839059 124 
3508 0358 7911 4486123 
6323 56231 [.261101813.8 29923322 
9137 4888 4126 5370721 
2531932 41322234. 2828120 
4766 3415 [. 2620342 3.8 16293719 
7579] 2677 345 17733118 
2540393] 1939 6560] 3. 807260817 
3206 1199 9670 2758516 
6019 0459] . 26327803. 7982661 15 
bl 88321.9669718 5891 3783514. 
2551645 8976 900237893109 13 
24438 823312642114 4848112 
17270 7490 5226 03951111 
92500082 6740([83393.22892519 10 
2894 6001 . 2631452 151850 of 
357056 5255 4566 3.767947 8 
2517 4508 7680 26807] 7 
$1.2571223] 3760 1.2660794 | 3.7582703| 6 
. 4139] 3012] 3909. 38815 56 
Toi 22637625 3.749495 4 
976 1313 |.2670141 31207 3 
25-2570] 0702 3257 97546 2 
95381 0010 63 743.7363980 1 
— 41500639230 9492] 20508 © 
| Coſte Sin? | | Cotang, | Tangent © is 
104 Degrees 75 | = 
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NATURAL SINE S 
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=> 15 Degrees 164 5 
J. Sine Coſine | | Tangent | Cotangent 2 
0.2588 190.9659258 [. 2679492 3.320505 0 207 
1.291000 8305 . 2682610 3.7277 131% 
2] 3810] 7751 5728 33894 
13 6619 6996 8847 3.7 1906585 3ʃ(268 
4 9428] 6240. 2691967 4756105 
j_5|:2602237| 5483 5087 — 3489 
6] 5045] 4726] 820% 3.706164 
9 7853 3968 J. 2701328 18830; 269 
181.2610661 3209 4449 3.696103 
191 3469] 24490 757 334096 
110] 277 1688 [. 2710693 3.68909 27% 27⁰ 
11 9085 0927] | 3816 48475 0 
121.2621892 0165 6940 05611504 
(13 4699. 9649402 |.2720064 | 3.6763845|4 
I4 7506 8638 3188] 2166514 271 
152630312 2873 631336679770 
16 3118] 710% 9438 37575 
17 39244 6341. 2732364 3.659366 8272 
18 8730] 5574 5690 5384414 
(19|.2041536 4806 8817 121110 
20] 4342 4037 (2741944 3.647047 | __ 
21 7147 3267 | 5072 28910273 
22 9952 2497 8201 | 3.0387444|} 
231.2652757 17266]. 2731330 460641} 
24] 5561 0954] 4459] 04771} 
25 8265 0181 7589 3.626350 224 
260.2661169. 9639407 . 2760719 22447; 
127 3973 8633 3850 3.618141“ 
28 6777 7838 6981 4049 275 
29 9581 7082 J. 27701133. 6099609, 
3026723844 6305 3245 3883) 
Cine Sine 4 Cotang. Tangent 1 1 
| 105 Degrees 74 1 


AND TANGENTS. 


= 2700403 


15 Degrees 164 
dine . Ce | Tangent | Cotangen: 
2072384253530 277324 3.608835 30 
5187 5527 637 1814629 
7989] 4748 951213-6977543128 
.2680792 3969. 2782646 3702427 
3594 3189 37803. 889659026 
— 25. — . 32183624125 
69198 1626] [2792050 15975 24 
7.692000 0843] 518613.5775794|23 
4801 0059 8322 3569622 
7602 96275 .2801459|3.5095681|21 
8490 4597 5374920 
3204 7704 17351.  : 15900119 
60044 6917] |.2810873[2.5576132| 18 
8805 6130 4012 3644917 
4.2711605| 53342 7132 3. 549684616 
4404 455212820292 57325115 
7204. 3762 3432 17886114 
2720003} 2972 6573 3.537852813 
2802 2180 9715 39251012 
3601 1387] |.2832857} 00054 | I1 
8400] 9594 999 3.260938 10 
2731198 9619800 9142 21902 
3996 9005 . 28422863.5182946 
6794] 8209 65430 44070 
9592 7413 8575 05273 
2742390 661602851720 3.066535 
51870 £5818 4866 27916 
5019 80123. 4989356 
4219.286119 50874 
3418] 4306 12470 
2017] 7454 3.487444 
dine | Cotang. | Tangent 
Degrees 74 | 
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* 


NATURAL SINE S 
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N 15 Degrees 163 
Sine | Cofine | Tangent | Cotangent | 
"0|-2756374|-9612617] [-2867454|3-4874144|v9 
1 9170 1815 2870602 35896] 5 
2|.2761965] 1012 375113-4797726| 
3 4701 0208 6900 596325) 
4 7556. 9609403 J. 2880050 21616] 
_ 51-2770352 8598 3201 | 3.4083676]5z 
6l 3147] 7792] | 6352 4551318 
7 5941 6984 9503 0802606 
88 8736] 6177] [.2892055]3-4570315]31 
92781530 5368 5808] 3267905 
10 4324| 4328 8961] 3-4495120|i 
[1 7118 3748| [-2902114 576354 
12 9911 2937 3268 202204 
131.2792704 2125 84231 3-438289114] 
I4 5497 1312| |.2911578] 45063114 
15 8290] 0499 47344 08446|4 
16].2801083|.9599684| | 7890342713340 
17 3875 8869 [2921047 3429714 
18 6667 8053] | 4205] 3-4197333|+ 
19] 9459 7236] | 7363] Cos 
28 2812231 6418 [2930321 2236200 
vr 5042 5600] | 3680] 3.4086882[j 
22 7833] 4781 6839 Sf 50210 
23 2820624 3961 9999 136123 
24 3415 31400 |.2943160| 3-3977085|} 
25 6205 2318 6321 4063113 
26 8995 1496 9483] 0424913 
27 2831785 0672. 2952645 3.38679380 
128 45759589848 5808 316991} 
129 7364 9023 8971337955310 
13028401533 819/2962133. _ 594342 
| Cofine | Sine | | Cotang. | Tangem; 
N Degrees 38-4 


AND TANGENT sS. 


9 


Degrees 163 
Sine Cofine | | Tangent Cotangent : 
2840153|-9588197| [.2962135|3-3759434|30 
2972 7371 5299 2340829 
5731 0543 846433687453 28 
86520] 5715 2971630 5156827 
2851308 4886 4796 1875326 
4096 4056 7962 3.380008 25 
6884 32262981129 44333124 
9672 | 2394 4297 08728123 
2862458 1562 7465 3.3473191(22 
5245] 0729 29906344 377241 
2229298 eee ee 
28708 19 9060 6973 3.336699 719 
3605 8225| |.3000144 31736118 
6391] 7389 3315 33296543017 
9177 6552 6486 6141916 
2881963 3714 2588 2535213 
4748 4875 3012831 3.3191373014 
7533 4035 6004 35645213 
2890318 3195 9178 21598012 
3103 2354.302232 3. 3086811011 
5887 1512 3527 5209 1/10 
86710 0669 8703 17438] 9 
52901455 . 9569825 .3031879 32982857 8 
56 4239 8981 5055 4833007 
7022 8136 8232 13876] 6 
bl 980g 2290 [3041410 3-2879487| 5} 
92912588 0443 4588 45104] 4 
5371] $5595 7767 10907] 3 
8153] 4747 |-3050946|3.2770715], 2 
2920933 3898 4126 42588] 1 
3717] 3048 2307 085260 
Cone Sine | ) Cotang. Tangent s 
106 Degrees 5 73 851 


NATURAL SINES 


— 4 


* 


= - IF Peres 162 
” Sine | Cofine | | Tangent Cotangent | 
© -29237171.9503048| |.3057307 | 3. 3-2708526 
I 0499 2197| |.3000488] 3. 3-2674529| 
2] 9280] 1345 3069] 4059605 
31-2932061 04.92 0851 06728 
4 4842 9558939 3070034 3. 25729240 
SL 7023 8785 3218 39184 
612940403 7930 6402 05508 
Z 9586] 3.247189; 
8 5963 6217 [.3082771 38340 
f 9 $743 5360 5957 04860 
12931822 4502 9143|3.2371438 1 
11 4302 3643. 3092330 38078 
112 7080 2784 5517 04780 
13] 9359] 1923 8705 3-2271546|4 
14 2962638 1061 [.3101893 38373 
I5 5416 0199 5082 05264145 
16 8194 9549535 8272 3.2172215 
117.2970971 8473 [-31114062 39228 
188 3749] 7608 4053] 06304 
19 6526 6742 78443. 2073440 
20 9303 3876. 3121036 40638 4 
212982079 5009 4229 07897 
1224 4856 4141 7422 3-1975217 5 
23 7632] 3273 .3130616 42598 
124.2990408 2403 3810 10039 
25[— 184. 1533 | 7005 3.187754 
26 5959 0662| |.3140200 45102 
27] 57349539790 3396] 12724 
281, 3001509 8917 6593| 3.1780400 
290] 42844 8044 9790] 48147 
30|___ 7058] 2169 [.3152988] 15945 
| Cine Sine * | |  Cotang, We angent 
„„ Degrees 72 


AND TANGENTS. 


— 


Degrees 162 
Sn | Cofine | | Tangent | Cotangent 
$|-30070581.9537169] [-3152988|3.1715948 
n 9832 6294 6186|3.1683808 
\5M:2\.3012606] 5418 93855 51728 
0 33 5380 4542 [. 31 623838 19706 
133] 3664 5785 3.187704 
| 2;|.3020926] 2786 | 8986 55840 
„355 2907] [-3172187| 23994 
2/9 751 6471 1027 53893. 1492207 
05 9244 0146 8591 60478| 
, ":01.30320161.9529264| |.3181794. 28807 
e. 4288 83382 445998 3.197194 
27559 749008202 65639 
121.3040331 6615 [.3191407 34141 
14102 5730 4613 02701 
3872 4844 78193.1271317 
20. 8643] 23938 3201025 39991 
660.3051413] go7i|| 4232 08722 
„ 4183] 2183 7440 3.117709 
6953] 129432106490 46353 
916 9723 0404] 3858 15254 
501.3002492 |.9519514 2067 3.10842 1010 
ll 5261 86233220277 532239 
28029 7731 3488 22291| 8 
530.3070798 6838 6700 3.099 141667 
3566 5944 9912 60596 6 
8) __0334| ___5050| [223328 2283125 
5] 9102 4154 6338 3.0899122 4 
7.308 1869 3238 9552 68468| 3| 
35] 4636 2361| |.3242706 37869| 2 
9 7403] 1464 5981 567325 1 
N 3090120 065 9197 5.726835 © 
| Cofine | Sine | | Cotang. | Yangent | S 
107 Degrees 72 S | 
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Degrees 


Degrees 161 
Sine Cofine Tangent | Cotangent 
.30901701.9510505| [.3249197|3-0770835 
2936|.9509666| [.3252413 46400 
5702 8766 5630 160200 
84688 7865] | 8848 3.068693 
3101234 6963 . 3262066 5542150 
3999 6060 5 5285 $803 
6764 5157 8504|3.0595038 
9529 4253] 1.3271724 04928 
3112294 3348 49444 34870 
5058 2442 8105] 04866 
2822 1536] [3281387 3.474915 
3120386 0629 4610 45018 
33491-9499721] | 7833] 15173 
6112 8812] [.3291056|3.0385381 
8875 7902 | 4280] 55641]4 
3131638] 6991 7505] 23984 
44.00 6080| |.3300731| 3.0296320|4 
_ 7163] g168 3957] 6673] 
| 9925 4255 7184 37207 
3142686 3341] [.3310411 07748 
5448|___2420 3639|3-017830! 
8209 1511 | 6868] 48926139 
3150969 0595] 332009 19602 
3730|-9489678 3327 3-0090330 
6490] . 8760 6557] 61109 
2250 7841] | 9788] 349397 
3162010 69220 |.3333020 0282003 
4770 6002 6252 2. 997375103] 
7529] 5087 9495) 447208 
3170288 4139 . 3342719 15766 
3047|___2237] 23933 2.288850 
' Coſt ine 1 due 4 Cotang. | Tangent 6 
108 7 


AND TANGENT S. 


2 


A 


Min. | O- + [vv O x 


18 Degrees 161 
| Cine | Co/ine 5 Tangent Cotangent 1 
3734794832360 |-3345953|2-9880850| 30 
5805] 2313] | 9188 57983129 
8503 1389] |.3352424. 29166|28| 
3181321 0464 5660] 00400 
4979 ·9479538 8897|2.9771083|26 
6836] 8611 3302134 43016 
9593] 7084 5372] 14399124 
3192350 6756 86112.968 5831023 
5106 5827] |.3371850 5731222 
7863 4897 5090 2884221 
3200619 3966 8330 0042220 
3374 30350 |-3381571]2.9572050[ 19 
6130 2103 4813 43727118 
8885] 1170 8056 1545317 
.3211640 0236] |.3391299]2.9487227|16 
_4395|-9469301 443 — 283915 
7149 8366 7787 3092114 
9903 7430| |-3401032 02840|13 
3222637 6493 42782. 937480712 
5410 5555 7524] 46822110 
8164 4616] [3410721]. 1888310 
3230917 3676 40192. 9290995 
3670 2736 7267 63152 
6422 1795 [3420516 35358 
91744 0853 37065] 076010 
32419261.9459910 7015129179909 
4678 8967 J. 3430266 52256 
7429 8023 3158] 24649 
3250180 7078 67702. 9097089 
2931 6132 J. 3440023 69576 
5682 gi85\.| 3276 42109 
Cofine Sine | | Cotang. | Tangent | 
108 Degrees 71 | 


F ho 4 


— 


NATURAL SINES 


> 19 : | Degrees ee 160 8 
Sine Cofine | | Tangent | Cotangent | J 
— 2288082 -9455180 13443270] 2.9042 109| 690 
I 8432 4238 6530 14088 6 
| 21.3261182] 3290 978512-8987314] 3: 
3] 3931] 23413453040 5996688; 
4 6681 1391 6296 32704. 
5 242430 9440 _9553] — 8407 
63272179 . 9449489 34628 102.8878277 
7] 4928] 83537 6068 5111732 
8 7676] 7584 9327 24033: 
| 9;-3280424| 6630] |.3472586] 2.879697 . 
10] 3172] 5675 5846] ___ 69970 0p 
11 5919] 4720 9107 43007] 40" 
12] 8666 3764| |.3482368 1 6088|,8 |. 
131.3291413 2807 5630 2.8689219%% 
14 4160 1849 8893 623806 
15 6906 o0390| |.3492156 35602 
16 9652 9439931 5420 08863 06 
173302398 8971 86852. 85821090 
18 5144] 8010/3019300 5357 
19 7889 7048 5216 2 8911] 41088 
20|.3310034| 6085 8483] _ 0234940 
21 3379] 5122] |.3511750| 2.847 583108 
22 6123 4157] 5018] 49350 
23 8867 3192 8287 22926 y i 
2433216110 2227] 1.352 1556] 2,8390539 WW 
25] 4355 1260 4826] 701900 
26 7098 0293 8097 43896 
27 9841. 9429325 . 3331368 17039133 
281,3332584 8250 4640 2. 82914200 
29 5227] 8 7913 65256131 
30|___8069g 6415 |.3541186] 39129% 
__ | Cojine | £0 |  Cotang. | Tangent |, 
: 5 109 _ Degrees 70 b 
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19 Degrees 160 
Sine Coſine Tangent | Cotangent 7 
3338069 242415 35411862.8239129 30 
33408 10 5443 4400 13045129 

3552] 4471]] 77352.818700328 

6293 3498| [|.3551010 61004 |27 

9034] 2524 4286 35048|26 
3351775] ___1550| | 7563] 9921342 

4516 0575| [-3500840[2.5083263|24| 

72501-9419598 4118] 57433123 

9996 8621 7397 3164622 
3302735] 7644] [-3570676] 590121 

5475|___6665| | __ 3956|2-7980198|20} 

82144 65686 7237] 54537119 
3370953] 4705 [-3580518] 28917118 

3691 3724 3800 03339] 17 

6429] 2743 7083|2.7877802| 16, 
21671760 3590367 8230715 
3381905 0777 3651 26853114 

4642 9499793] 6936] 0144013 

7379 8808| [.3600222[2.7776069| 12 
3390116 7822 3508 50738011 

2853]___ 6835 6795 2344810 

5589] 5848 |.3610083] 01999 

8325] 4860 3371|2-7674990| 8 
3401060 3871 6660 4982217 

3795] 2881 9950] 24695] 6 

6530 ___1891| 3523240 2.599608 5 

9265] 0899 6531} 74561] 4 
ee 9823] 49554] 3 

4734] 8914/3633113] 24588] 2 

7468 7921 64082. 7499661 1 
8 9702] 4 74774] .9 
_ Cofine Sine | | C otang. | T, angent | 

109 Degrees 1 < 


1 


ö 
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NATURAL SINES 


| = 20 Degrees 159 
Sine Caine | Tangent | Cotangent 
03420201 93992 3639702 27474774 
11 2935 5931/3642997 49927 
12 5668 4935 6292 25120 
3] 8400] 39338] | 9588] 00352); 
| 4|-3431133] 2940] [.365288512.737562; 
| 5| _3865|___ 1942 6182 5034 
| 6] 6597 0943] 9480 26284 
i 7] 93291-9389942| 3662779 01674 
8].3442060 8942 6079 2.7277102 
99 4792] 7940 9379] 525694 
10. 7521] ©6937] 3572580] 280755 


111.3450252 5934] | 5982] 03620] 
[12 2982 4930 9284|2,7 179204] 
13 5712 3925 (3682587 54826 
1144 8441] 2919] | 5891 30487], 
151.3461171 1913 9195 0186 
116] 3900 0906 36925002. 708 1929. 


171 66 28.9379898 5806] 570994 
[18 935710 8889 91134 335134 
191.3472085] 78803702420 09 364% 
20 4812 6869 5728|2.698525414 
21 7540] 5858 9037 n 
221.3480267 48463712346 3714113 


23 2994] 3833 5656] 13149} 
1241 3720 2820 8962.68 89 100% 
1251 8447 1806 |.3722278 6526111 
126|-3491173] o790] 5590 4139] 
127 3898|.9369774] 8903 17535 
128] 6624] B8758| |.373221712.6793725 
29 9349] 7749] | 5532] 609950 
301-3502074|__ 6722||  8847| __ 460215} 


\—| Come | Tine | | "Corang. | Tange! | 


* F-0p-- Degrees | 69 


— 


AND TANGENTS. 


Fo — 


20 Degrees 
d dne Ce | | Tangent  Cotangent 1 
3502074. 9366722 [.3738847 26745215 30 
"4799 3742168 2257629 
7523 5479 2.669883 28 
3510246 8797] 75227 27 
2970 3752115 5163826 
3693. 5434 28085125 
8416 $753] 0456924 
35211391-9359571} [.3762073|2.6581089 |23 
j| 386 5394] 5764522 
6584. 8716 34238|21 
9306 3772038 10867 20 
3532027 | 536112.0487531|19 
4748 „ $085} 684232 18 
7469 3782010 4096917 
3540190 5335 _ 17741116 
3 80661 2.639449 15 
5630 3791988 71392114 
8350. 9349289 5316 48271113 
3551070 8644 2318612 
3789 3801973 02136111 
6508 5303 2.6279 12110 
9226 8633 56141 
3561944 3811964 33196 
4662 5296 10286 
7380 8629|2.6187411 
3570097 | _ 3821962 04571 
2814 1.9339968 5296] 41766 
5531] 8631] 18995 
$248 . 3831967 |2.6096259 
WM [3550964 5303] 73558 
23679 8640 30891 
[Ez Cotang. | Tangent | 
T | |» Fn 55 
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21 Degrees 158 
Sine | Cofine Tangent | Cotangent 
-3583679[-9335804| 3838640 2.605081 
0395] 4761] |.3841978] 28257, 
91701 3716] | £5317] og6sgli 
3591825 26073] | 86362.598 3093. 
4540 1628.381996 605644 
27254. 0382 3337 380050 
3602682 8488] 1.2862021[2.5893177|; 
5395 7439] 5364 70782 
8108] ©6390 8708] 484218 
3610821 — 234 3872053 260904 
35344 4290 5398] 03800], 
6246 3238 8744/2. 57815390 
8958 2186] |.3882091] 39312 
.3621669 1133 44-39 371180 
___4350| 0079] | 8787 14957 
7991 |.9319024| [.2892136|2.5692830|, 
9802 7969 5486] 7073 
-3032512] 6912 8837] 486140 
5222] 5855 |.3902189 266450 
2232 4227 5541} 04049] 
3640641 3739 88942.5582686 
3351] 2679 . 39122488 60756 
6059 1619 5602 38858 
8768 0558 8957 16992 
-36514761.9309496| 3922313 2.549510 
4184 8433 5670 13399 
689i] #7370 90288 41591] 
9599 6306| [.2932386] 29855 
3662306 5241 5745 08151] 
3012 4176 91052. 3386479 
Ca fine Sine Cotang. Tangent | 
68 


111 
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21 Degree 158 
Sine Cofine | | 7. angent | Cotangent 
.3065012[-9304176]| [-3939105[2-5386479 
1719] 3109] [-3942466 64839 
3070425 2042 5827 43231 
3130] 0974 9189 21655 
836.9299905 39325526 OO 
d541] __ 8835] [9162.527898 
$1.3681240 7765 9280 57117 
3950] 6694/3962645 435667 
6654 5622 6011 142492 
93588 4549] ][ 93 782.5192863 
35920501 3475 [39272746 21507 
4765 2401 6114 50183 
7468] 1326|| 9483 28890 
3700 1700 + 0250] [.3982853 07629 
2872 9289173 62242. 5086398 
3574]. _ 8095|| 9596] 65198 
8276 7017| [.3992968 44029 
3710977 5938] } 06341 22891 
| 3678] 4858 9715 01784 
6379] 3778] |-4003089|2.4980707 
9079]. 2696 6465 59661 
3721780 1614] | 95847 38645| 9 
4479] 531.4013218 17660| 8] 
7179 9279447 0596|2.4896706| 7 
9878] 8362 9975] 757816 
3732577 22224823324 34887 8 
5275] ©6191 6734 34023 4 
7973 51044]. 4030115 13190 3 
3740671] 4016 3497 2.4792386 2 
3369 2928 6879 71612 1 
— 6066 5 1839 40402 62 50869; © 
_Cofme | Sine | | Cotang, | Tangent 8 
111 = 


Degrees 
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Degrees 


157 


15 © CON ole: K ws N ies LN 


22 
Sine | Cofine | | Tangent | Cotangent | 
.3746066|.9271839 2040262 |2.4750869 
8703] 0748 3646 301350 
3751459.9269658 7031 09470j; 
41506 8566 [.4050417 | 2.4688816 
6852 7473 3804 6879106 
29547] 6380]. 21910 47596 
3762243] 5286. 4060579 27030 f 
4938] 4191 39688 obagg 
7032] 3096 7358 2.438 59870 
3770327 2000 l. 4070748 6509 0 
5 3041 0902 4139] 4506114 
5714|-9259505 7531] 24642 
8408 8706| . 40809244 0425214 
3781101 7606 4318 2.448389 100 
3794] 6506[ 7713] 6535590 
6486 5405| . 4091108 432300 
9178 4303 4504 22962, 
3791870 3201 7901 0273614 
4562 2097 J. 41012992. 43825194 
7253] 0993 4697] 623310 
| ___ 9944|-9249858| | Sog? 42172“ 
3802634 878214111497 22041 
53244 7676]| 4898] o1936 
8014 6568 8300 2.428 1864 
3810704 3460 . 4121703 61819 
32231321 | _5106| 41801 
6082 3242 8510] 21812 
8770] 2131] |.4131915| 01851 
3821459 1020 532102.41819189 
4147. 92399080 68728 62013 
6834 8795 (4142136 42136 
Coſine | Sine © | | Cotang. | Tangent |; 
I12 Degrees 7 .Þ 
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22 Degrees I57 
Sine 2 ne | Tangent | Cotangent | _ 
3826834 9238795] |:4142136 2.4142136| 30 
9522 7682] 5544 2228629 
3832209] 6567 8953 0246528 
4895 54524152363 2. 408267227 
1582] 4330 5774 6290626 
38402688 3220 | 9186 4316825 
2953} 2102] [.4162599] 2345724 
56391 0984 6012 03774123] 
8324 |-9229865 942612.3984118|[22 
385 1008 87451 [4172841 64490021 
1 7024] |. 6257 4488920 
6377 6303 9674 25316019 
9060 5381.418309 1 0376918 
3861744 4258] | 6092.38 8625017 
4427 31344] 9928 6675816 
a 423348 47293115 
9792 0884 6769 27895114 
3372474 |-9219758| [4200191 8844413 
5156] 8631 3613 2.3789060 12 
7837] 7504 7036] 6970311 
3880518] 6375 .42 10460 8037210 
31990 5246 3883 310689 
5880 4116 7311 1179108 
8560 2986] [. 42207382. 3092540] 7 
3891239 1854. 4166 73316 6 
£7 2919 0722] | ___7594 54118] 5 
6598]-9209589] |.4231023| 34946 4 
9277 8455 4453 138010 3 
3901955] 7320 7884 |2.3590683| 2 
4633] 6185] |.4241316] 77590 x 
23110 3049 4249 38324 0 
_ Cone Sine | Cotang. # T angent | 
[12 — Degrees 67 |S 
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SATURAL SINES | 


_ 2 3 Degrees 756 
1 8 ine . © Cojine 917 angent langen 
 0]-39073111-9205049] 44244749 2.358524 
1 998990 3912 — 8182 39483 
| 21.3912666] 2774 4251616 20400 
3] 5343] 1635 5051] 14676 
4] Borg] 4% 457.3482540 
112228898 2199386 4261924 F284. 
166 3371] 8215 5362} 44672 
7] 65047 7073 8800] 2578715 
8] $8722 5931] |.4272239 06928]; 
 91-3931397| 4788 5679]2. 338809515 
10. 021 305644 9120] 6928715 
11 6745 2499 4282502} 5050504 
12 9419] 1353 65005] 317/460 
13 39420931 0207 | 9449] 1301714 
14 4766 -9189060 42928942.3294311]4 
15. 24392 2912 6339] 7563014 
16 3950111 6763 9785 56975 
17 2783 56144303232 3834504 
18] 5455] 4464 6680] 19/40 
19 8127 331344310129 011604 
200.3960798] 2161 3579 2.3 182006 
21 3468 1009 7030 6407613 
22 6139 9179853 4320481 4557113 
23] 8809 8701 [ 3933] 2709113 
24[+3971479] 7546 7386] 863603 
25] 4148] 63914330840 2. 309020013 
[26] 6817 5234 4295 7160113 
27] 9486] 4077 7751] 5342013 
288.3982155 29194341208 35064 
29 4823 1760 4666 1673213 
30] 7491 06⁰¹ 81232.299 8425 
bis Caine Sue 14 Cotang. | * angent 
. Degrees 66 


— 


— auto 


Oo — See — 12 
- , - 


40⁰ 


| 


beth... 


IS] 


3 
9 


t — 


— — 


8 


CES 


; 


a — — 


\ 


AND "WII 


SO — 07 <> O 


— 
— 11 — — — WED 


23 Degrees 156 
Sine | Cofne | | Tangent | C otangent ME 
3987491 [-9170601| |.4348123|2.2998425 30 
3990158969440 435158833 8014329 
2825 8279 3043 6188328 
5492 7118[ 8504] 43651127 
8158 3955 [54361966 2544226 
4000825 44791 2 
3490 3627 88932.288 909624 
6156 2462 [4372358 70959123 
8821 1296 5823] 5284622 
4011486 01300 9289 34738021 
4150. 8138963. 4382756 1669320 
6814] 7795 62242.279805319 
9478] 6626] | 9693]% 8063618 
6.022141 $5456] [.4393163] 62643|17 
4804 4286 6634 4467416 
2467 31154400106 26729015 
4030129 1943 35788 3880714 
2791 0770] 7051 2. 269090913 
54539149597 [410525 73039 
81144 8422 [[ 4000 55184011 
040775. 2242 2475 2233719 
3436 6072] |.4420953 19553] 9 
6096] A4895|| 433i] 01773] 8 
8750 3718 7910 2.2584016ʃ 7 
4061416 2540 . 4431390 |+ 66283] 6 
6 075[⁰ 1351 228222 
6734 0181 8353 308850 4] 
9393 913900! 4441835 13221] 3 
1.406205 1 7819 5318 2.249555 2 
P 4709] 6637 $802 77962] 1 
Wl - - 7306 _5455| 4452287 060368] © 
_Cofene Sine | | Cotang, | T, Langen. 8 
| 113 Degrees 5 7-48 


* * nnn — 


7 75 


NATURAL SINES 


| 24 Degrees 13 
JE] Sine | - Cofene : | Tangent  Cotangent 
_01.40673661.9135455] [-4452287|2.2460368|t 
_ 11.4070023] 427i] | 5773 42796 
26813087 © © 9260 25247 
131 5337] 19024462748 0772115 
144 7993 0716 6237 2.2390218 
| _5|-4080649].9129529 9227022738055 
66 3305] 834244732170 55280 
71 5960] 7154 6708] 37845 
8] 8615 5965| [4480200 20433|51 
94091269 4775 3093] 03043] 
110 232233384 _7187|2-2285676 
11] 6577 2393 |-4490682| 68331 
112 9230] 1201 4178 51000 |4 
13].4101883] ooos8| | 76751 33709 
I 4 4536[.9118814| [4501173 1643240 
15 7189] 7620] | 4672122199177 
16] 9841] 6425|| 8172 81944 
11741124924 $5229] [.4511073 04733 
18], $5144] 4032] 5174] 47545 
19 7795] 2835 8670] 30379 
204120445 1637 43221790 13234 
21] 3096] 04380] 35683ʃ2.2096112 
22 574591092388] 9188 79012 
123 8395] 8038. 4532694 61934 
241.4131044 6837] | 6201 44878 
25] 3693 3635 9709 2284 
266 6342 4432 45432188 10831 
27 8990 3228 67282. 1993840 
280.4141638] 2024.45 50239 76871 
290 4285] 0819 3751] 59923 
30] __69321.9099613 7204| ____ 42997 
Caine Sine | Cotang, | Tangent |; 
1 114 | 8 . ; 5 


AND TANGENTS. 


*D 2 


24 Degrees 3 
| Sine | Cofine | | Tangent | Cotangent fl 
41469321:9999613] [-4557264.'2.1942997| 30 
9579] B406| |.4560777|] 26093129 
4152226 7199] 4291 09210|28 
4872] 5990  7806|2.1892349]27 
7517 478104571322 „75510026 
4160163 3571] |__ 4839 58691023 
2808 2361 8357] 4189424 
5453 1150] [.4581876] 25119123] 
8097|-9089938 5396 08364122 
4170741 8725 8917|2.1791631]21 
— 3335|___7511] |-4592439 2492020 
6028 6297 5962 5822919 
8671 5082 9486 41559118 
4181313] 38664603011 24911|17 
3955] 2649 0537] 98283116 
85597 1432 46¹⁰˙⁰4 2469157715 
9239 02144 3591 75091114 
9 1880. 90789980 7119 3852713 
4521 7775 4620648 4198312 
7161 6554 4178 25460111 
— 2808333 7799|___08958110 
4202441 4111. 46312422. 1392476 
5080 2888 4776 76015 
7719] 1664 8311] 59575 
4210358 0440 4641846 43156 
85 __ 2996].9069215 8382 26757 
5034] 7959] | 8919] 10378 
8272] ©6762] |.4652457 [2.1494020 
4220909 5535 5996] 77683 
3546] 4307 9536] 61366 
6183] 3078] | 4663077 45009 
Caine Sine | | Cotang. | Tangent 
141 Degrees 5 
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25 Degrees I 54. 
Sine "Cofine | | Tangent | Cotangent | | 
.42201834.9963078| |.4663077 21448009 00 
3819] 1848 6619 28792] 59| 
4231433 0618] 4670162 12537050 
4090. 9059386 37062. 139630105 
6725 8154 7251 8008; 
9360|___ 6921] |.4680797|___ 63889 
42419944 5688 4343] 47714 
4628 4454 7890] 31559 
7262 3219. 4691438 154295 
9895 1983 49882. 129930856 
22828 9246 3339] 8321450 
5161. 9049509 . 4702090 67137 
7793 6271 5043] 610532 
426042 5 7032 9196 3504614) 
3056] 5792 |.4712751] 19030 
5687 4531 6306 03034 
831880 3310 9863 2.118705) 
4270949 2068. 4723420 71101 
3579] 825 6978] 55104 
6209 9039555 4730538 39246 
388388 8338 4098] _ 23348 
4281467 7093 7659 07470 
4095] 5847 47412222. 109161700 
6723] 46004785 75771 
135] 3353] 83400 - 5995! 
— 2105] [-4751914| 44100 
4607 oB56] | 5481] 28309 
7233|.9029606 9048 12607 
9859] B8356| . 47626162 0996864 
4302485 7105 6185] 81140 
_ 5111] 3883 9755] 68420 
5 Cofine | Sie 1 | Cotang. | Tangent 8 
173 64 | 


Degrees 


—— TANGENTS. 


w_m 


25> Degrees 154 
Sine _ _ Cofine | | Tangent | Cotangent 
4305111, 223853 499285 2.095436 30 

7736] 4600 4773326 49751 29 
4310301 3347 6899 3408428 
2986] 2092 J. 4780472 18437 27 
5610] 0838 | 4046 02 80926 
8234|.9019582 762112.0887200 25 
4320857 83325 [.4791197| 71561024 
3481 7068 4774 36039 23 
6103] 5810 8332 4048622 
87260] 4551] |.4801932 2495321 
4331348 ä 5512] 29438 20 
3970] 2031 9093 |2.0793942|19 
6591 0770 |.4812675 7846518 
9212. 9009308 6238 6300717 
4341832] 8243 9842] 47567116 
4453 9982 4823427 3214613 
7072] 5718 70144 16743 
9692] 4453 4830601 01359| 
4352311 3187 4189|2.0685993 
4930] 1921 77781 70646 
7548] — 86584 4841368 383318 
4360166. 8999386 4959 40009 
2784 8117 8552 24716 
5401 6848| |.4852145 09442, 

83018 5578 5739 2.0594187 

4220634. 430 223428959 
3251] 3035 4862931 63732 
5866 1763 652 48531 
8482  0489| |.4870126 33349 

-4381097|.8989215 3726 18184 

+ $711]. "7940 7326] 03038 

Cohine Sine Cotang. Tangent 

113 Degrees 64 


Min. o = > w + Ion ON * E EST 


NATURAL SINES 
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[SS SO km a to 2188 ow ln > w wo oA 


= 
UV ID = 


24 


Degrees 


1 Degrees 133 
Sine | Cofine | | Tangent ] Cotangent 
3837118987940 [4877320 2.003038 00 
6326 6665 [4880927 2.048791 

8940] 5389 4530 72800 
«4391553 4112 8133 37708 
4166] 28344891737 4262450 
6779]____1515| | 3343 227578 
9392 0276 8949 12540 
4402004. 8978996 4902557 2.039751 
4615 7715 6166 8251752 
7227 0433 9775] ©7532 
9838] 5151] [.4913386] 52565 
4412448] 3868] | 6997 3756175 
5058 2584. 4920610 22683 
7668] 1299] 4224] 07769 
4420278 00144 7838 2.029287 
20887 2222 4921484 7799 
5496 7440 5071 63143 
81044 6132 8689 48289 
4430712 4864. 4942308] 33462 
3319] 3575 59288 1865; 
22272285 _ 9549 03862 
$534] 999449531717 2.018908 
-44411401.8959703 6794] 74331 
3746] 8411] |.4960418] 59592 
6352 7118 | 4043 44869 
8952 8824 2669 30164 
4451562 4529] [.4971297 15477 
4167 3234 - 4925 00800 
0771] 1938] | 8554|2.0086153 
9375] 0641] [.4982185] 7151613] 
.4461978].8949344 5816] 356897 
Coſine Sine | | Cotang. | Tan angent £ 
116 


63 


AND TANGEN Ts. 


26 Degrees 133 
io Sine Cofine | | Tangent | Cotangent 5 
4401978 |-8949344| 4988816 20085897 30 
4581 8045 9449] 42295029 
7184] 67464993082 27710|28 
3] 9786] 5446 6717] 1314227 
4472358] 4146] |.5000352|1.9998590|26 
4990|___ 2844 3289 ___ 84056125 
7591 1542 7627 69539124 
4480192 9239.011266 53038023 
2792. 8938936 4906 40554|22| 
5392 7632 8547 2608721 
2992 6326 2022189 1163720 
4490591 5021 5832 1.98 9720419 
3190 3714 9476 82787118 
5789] 2406.033121 6838717 
8387 1098 6767 6400316 
52500988. 8929789 040415 39636115 
3582 8480 4063 25286014 
6179] 7169 7713] 10952113 
8776 5858 | [.50513631.9796635ʃ12 
4511372 4546 5013 8233411 
868 32224 86688 6803010 
6563 19205062322 5378209 
91588 0606 65977 395310 8 
4521753891929 9633] 232967 
4347] 7975.507290 11077] 6 
55] 6941 6659 0948] 1.96968 74. 5 
9535] 5342| |.5080607 82688 4| 
4532128 4024 4267] 685180 3 
4721 2705 79238] 54364] 2| 
7212 1385 [.5091591 402271 
9905 0065 52354 26105] O 
Coſme | Sine Cotang. | Tangent” 3 
116 Degrees : by = 


* 5 


NATURAL SINE S 


O S 1 85 N o | 


111 


117 


5 Degrees 132 
Sine | Cine . angen! | Cotangent | _ 
4539905. 89 10 2098284 I, 1.9626105 00 
4542497. 8908744 8919] 1200050 
50888 7422 5102585 1.95979 1050 
7679] 6100 [[ 6252 838375 
45502690 4777 [ 9919 6978050 
2859 3453 113588 8573955 
5449 2128 7259 41713 
8038 0802 5120930 27704 
4360627 .88 994766 | 4602 13711 
3210] 8 149]/[ 8275194997330 
5804 6821 2139500. 8577115 
8392] 5493] | 53625 71826 
4579972 4164 9302] 6579896 
38566 28345142980 43981 
„„ 1503 6658 3008340 
8739] . 0171] [.5150338 16200 
4581325 8888839 4019 02333 
3910 7506 7702 1. 9388481 
6496] 6772.161385 7464504 
9080 4837 5069 60825 
4591665 3502 8755] _ 47020 
4248 2166| |.5172441 33231 
6822 0830 6129 19457 
941508879492 9818] 05698 
4601998 8154.518308 1.9 291956 
48380 6815 7199] 278228 
7162 5475 5190891 64516 
9744] 4134] 4584 50819 
4612325335 2792 8278 3713813 
4906 I451| 1.5201974| 23472 
7486 0108 4670 9821 
Coſine ne | | Cotang. | Tangent | 
Degrees 6% 
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27 Or I52 
Sine ne INI angent Cotangent | 
4617486. 8870108]. .5205670 1.9209821 30 
.4620066|.8868764| | 93681. 9196186 20 

2646] 7420.213067 8256528 

5225 6073 6767] 68960127 

78044 4730] |.5220468 35370 26 
4630382 3383 4170] 41795125} 
2960 2036 7874 2823624 

5538 0688] |.5231578 14691 23 

8113.889339 5284 61162122 
4640692 7989 89901. 908764721 

3269|___ 6639] 22425928 24147 20 

5845] 3288 6407 6066319 

3420] 3936.520117 4719318 
4650996] 2583] | 3829] 3373817 

3571 1230 7541 2029916 

6145.68498 760.8261254 06874015 

8719 8522] | 4969 1.8993464/14 
4661293 7166 8688]. 8006813 

3866 58100 |.5272402 6668812 

6439 4453 6120 53322011 
9012 3095| | 9539} 39971110} 
46715844 1736] [-5283559] 0266349 

41506 0377 - F261 13313 8 

6727J.883 9017 |.5291004. 00006] 7| 

92988 7656] | 472711.8886713] 6 
4681869 6295 8452 7234365 

4439 4932 . 60172] 4 

7009 3509 5906 46924] 3 

9578] 2206 9634] 33690 2 

9.469214 08411 |.53133064 204700 1 
4716.8829476ʃ⁰ʃ[⁰ 7094 07265 0 
Coſine | Sine Cotang. Tangent | 8 
1 117 Degrees 62 = 
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NATURAL SINES 
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7 
* * * 
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Degrees I5I 

Sine | Cofine TIE 7. augen! Cotangent 

.46947161.8829476| 8317094 1.880726; 

7284 58110 5320826 15 8794074 
9852] 6743 4559] B80898|| 

4702419 5376 8293] 67736 
4986] 4007] 5332029 6545880 
2853 .— 2638 237655 4443505 
4710119 1269 9503 283300 
2685].881 9898.343242 152211; 
£250 8527] | 6982 02141151 
7815] 7155 [-5359723]1.868906415 
. 4720380 5782 4405] 76003 
2944. 4409] | 8208 6295500 
55088 3035 553619533 4992 
8071 i660] 65699 3690214 
4730634 0284 9446 238964 
31978808907 8373194 1090514 
5759] 7539|| 0©0943]11.8597928|, 
8321] 6152.380694 8490514 
4740882 4773 4445] 720150 
3443] 3394|| 8198]. 5908014 
boo 2014 391952 4615914 
8564 0633] 5707 323235253 
4751124.8 799231 9464 2035813 
3683 7869/5403221 0747913 
6242 6486 69801. 849401305 
8801 5102 . 5410/40 8176113 
47613599 3717] | 4501] 6892313 
3917 2332 82634 50609913 
6474 0946 |.5422027 432895 
9031 2799559 5791] 30492]; 
47715858 8171 9557 1779918 
Cofine | Sine . | | Cotang. | Tangent | x 
118 91 


Degrees 


— > — — — nenn nern CIn ee = xy 


22 — FD fo — C2 wo — — Su- — — 


AND TANGENT S. 
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© W 


Degrees 


—_—_—— 


28 Degrees 151 | 
Sine | Cofine | | Tangent | Cotangent | 

4771588|.8788171] |.5429557|1.8417709|30 
4144] 6783] [.5433324] 0493929 
6700] 5394 70921. 839218428 
9255 4004| |.5440802] 79442 27 
4781810 2613 4632 6671326 

4304 1222 8404. 5399925 

5919087798300 |-5452177| 41297 24 

947 843) 5951 236123 

479202 7043 9726] 15936|22 
4579] 5649] [-5403503] 03275121 
7131 4254. 72811. 829062820 
96833 28580 [.5471060 7799419 

48022351 1462 4840 6537418 
4786] 064 8621 5276717 
73378768666 |.5482404 40173116 
9888] 7268 6188] 2759315 

4812438 5868 9973 1502614 
4987] 44685493759 02473113 
7537 3067 7540 1.8189932 12 

4820086 1665 [.5501335 77408111 
2634 0262 5125 6489210 
5182 |.8758859 r 52391 
7730] 7455] [55127080 39904 

4330277 6051 6502 27430 
2824] 4645 |-5520297| 14969 

3 

7916 1832 78901. 890086 

4840462 0424453 1688 77664 
3007. 8749016 5488 65256 
5552 7607 9288 52860 
8096 6197 | |-5543090| 40478 

| Cof ine | Sine Cotang. | Tangent 

118 1 
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= VS I» wc rr ern 
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Go 


S SS cons oof 
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29 | Degrees 150 
Sine Caine | Tangent | Cotangent | WE 
4848096 24619 | |-5543090| 1:8040478 
.4850640] 4786 6894 28108] 0 
3184] 3375] [-5550098] 15/510 
5727 1963 45044 034085 
8270 0550 8 3111.799100 
48608 12J. 8739137 |.5562119 78759 
2 7722 5929 664545 
5895] 6307 [ 9739] 54162 
8436 4891] [:5573551 41883 
4870977 3475 7304] 29616 
3517 2058| [.5581179| 17362 
6057] 0640 4994 05121 
8597 |.8729221 8811] 1.789289 
4881136 7801 J. 5592629 805678 
36744 6381 6448 68475 
6212 4960 . 8600269 56285 
8750 3538 4091 44107 
+4891288] 2116] 7914 31943 
38244 06935611738 19790 
6361 1 5504 07651141 
— 3897 2844 239112295524 
4901433 641.5623219] 83409 
39688 4993 7048 730% 
6503 3566.630879 5921813 
9037 2136 4710] 4714119 
4911572] 9713 8543] 3507613 
4105. "8709281 5042378 23024034 
6638 7851 6213 1098503 
9171 6420. 36500501. 7698958032 
4921704 4989 3888 8694313! 
42230 35572 7728] 749499 
Cone | Sine Cotang. Tangent | x 
119 Degrees 60 


AND TANGENTS. 


150 
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Degrees: 
— — 
Sins | ' Cofine | | Tangent | Cotangent | 
7924235703827 |.5657728|1.7674940|30 
6767] 2124| [.5661568] 6293029 
92988 60691] 5410 5097228 
4931829 .86992 56 9253] 3900727 
4359] 27821 5673098 2705326 
68899 6386 6944. 16112025 
9419] 4949 |-5680791] 0318324 
4941948 3512 4639 1: 7591267 23 
4476 2074 8488 7936222 
9780 0635 J. 3692339 6747021 
2332 86891966] 6191] 33359020 
4952060 7750] [.5700045 43722119 
4587 6315 3899 3186618 
71134 4873 7755 2002317 
9639] 3431| [-5711612] 5819116 
49621688 1988 nn 1749937! 15 
4690 0544 9331 8456414 
7215.8679 100.3723192 7276813 
9740 7655]| 7054] 6098412 
4972264 6209.730918 4921311 
4287472 4783] 2324531 
73100 32314 8649 285705 9 
9833 18666. 5742516 13969 8 
4982335 09417 6385 92245 7 
48771.8668967| 5750255. 7390333 6 
7399] 7517 4126] 28833 
9920] 606565 7999] 67144 4 
4992441 4614.761873 55468 3 
4961] 3161 5748] 43803 2 
7481 1708| | 9625 32149 if 
5000000 02 54| |-577350Z| 20508 © | 
_ Come | Sine | Cotang. T7, Tangent | <| 
1 60 
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NATURAL SINES 
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188 


149 


30 Degrees 
Sine Fu S | | Tangent | Cotangent 
.5900000 |.8660254| [773503 23205050 
2519 8658799 7382] 08878 
5037 7344] |-75$1262| 1.7297269|; 
7550 5987 5144] 856545 
5010073 4430 9027 740606 
2591] 2973] |:5792911| _ 62477]; 
5107 1514 0797] 5090s[; 
76244 0035 [.580068, 393450 
5020140. 8648595 4575] 277911 
20655] 7134 8462 16261]z 
S170] __ 5073] [2812383 9473005 
7685 4211 6245] 1.7193222|4 
5030199 2748.820139 8172048 
1 1284 4034 7023014 
52278639820 | 7930] 5875114 
7749|___8355 2 — 22830 
5040232 6889 5727) 35827 
2765] 5423] 9627 2438214 
5276] 3956] [-5843528] 1294914 
7788 2488 7431 0152714 
5050298 1019 [2831335 T. 709011600 
2809 2629540 5241] 787175 
5319] 8079 9148] 67329]; 
7828 6608] |.5863056 5595313 
50603388 5137 6965] 4458713 
2846 125 "op 5870876 3323311 
5355 2191 4788] 21890] 
7863 0717 8702 1055913 
5070370. 8619243 [.5882617| 1.6999238|3 
. 2677] 7708 6533 8792913 
5384] 6292.890450 7663114 
ne Sine | Cotanp. | Tangent 
I20 Degrees 59 


r . 


1 


AND TANGENTS. 


— — S eels] = :v 
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1 Degrees 3 
__ Sine 1 Come | | Tangent | Cotangent 
5075384] 8616292 | | 5890450 15976537 
7590] A4Bi5l} 4369 65344 
50803960] 3337] | 8289] 54069 
2901] 1859 1.5902211 42804 | 
3406 0380] 61344 31350 
79101.8608900| |. 5910058] 20308 
5090414] 7420] | 3983] 09077 
2918 5939] | 7910[1.6897856 
5421 4457 ]. 5921839“ 866647 
79244 2975 5708] 75449 
5100426] 1491 9699] 64261 
2928] © 0007] . 5933632 53085 
54291-8598523] | 7566] 41919 
7939] 7037 |-5941501 30765 
4 .51104311 5351 5437 196217 
„ | ; 3767, __b4Ss 
5431] 2570} [.5953314| 1.6797367 
7930 1088 7254 80256 
151204291.8589599] [.5961196] 7313612 
| 2927 8109 5140 406711 
3425. 6618 9084 5298810 
7922 5127 J. 5973030 41921] g 
5130420] 3635 6978] 30864 8 
2916 2142.980927 198187 
5412] 0649 4877 087820 6 
7908 8579155 8828 1.6697758 Uo 
5140404 7660.992781 86744 4 
2899 6164 6735 75741] 3 
5393] 4668 6000691 4748 2 
| 7887 3171 4648 53766] 1 
5150381 1673 8606. 42795] © 
_Cofme | Sine | | Cotang. | Tanugenf 
120 Degrees | 59 S 
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N&RUDAL BINES 


431 N "148 2 
Se eee T Cotangent | 
L 3 11.88 Nee W 1 bo 
Fr 22 QE7A 1 226 3183403 
I + 5367 8568075 | 6527 2088430 
859 . , 7275] 1-0920490| | 0994505 
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4415] O935| | 6918] 872649 
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5440390 88756 :6494076|1:539B650 
8830] 5121 8212 88848 
451259 3536] |.6502350] 79055 
3707 1950] 6490 69270 
5145 0363] |.6510631] 39494 
_85831.8378775| | 4724 49727 
5451020 „ 89188 39969 
3456] 559865230644 30220 
5892 4009 7211 20479 
83288 2418.631360 10747 
54707633 0827 | 5511 01023 
3798 83592360 96631. 5291300 
5632 76436543817] 81602 
8066 6050 7972 71904 
5480499 4456.652129 62215040 
20932 23862 6287 52535 
5365 1266| 6560447) 42863 
7797 8359670 4609 33200 
5490228 8074 8772 23545 
2659] (476.6572937 13899 
5090 4878 7103] 04261 
: 7520 3279 6581271 I 15194532 
9950] 1680 3441 8501213 
5502379 0080 9612 7 6400 
you 866775 6593785] 65790 
22360 5877 2239. 20201 
9563 1 6602133] 46014 
55120910 3672 6313 37036 
4518] 2068| |.6510492] 27460 
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5519370 8338838 [6618856 1. 5108352 30 
55217953] 7252 6623040 1. 5098807 29 
4220 5646 72266 171 28 
6645 4038| [.6631413 7974327 
9069 2430[ 5602 7022426 
5.841492. 3822 9792] 5071325 
3915 8329272 6643984 3121024 
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3603 2768 6660700 13282 20 
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8444 |-8319541] | 91711. 499436718 
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8121 3080 5995 5663814 
5560539 1462 | |.6690205 47226|13 
' 2956|.8209845 4417 37822|12 
6373 8226 8630 28426111 
7700 6607 46702849 19038 10 
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2621 3366 |.6711280 00288] 8 
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33] 9073] 3183.697773 . 43554] 7 
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6020473 4604| |.7540102] 624200 
2795 2853 4666] 643% 
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9760| 2824 |___8369|_ _ 30368}: 
.6032080 58397562941 22370 7 
4400] 4984] 7514] 3437 
719] 2329.757209 06393] 
g0o38| o572|| 6668 1.319844 
6041356 7.968815 7581248}. | 90441 4 
3674 70585829 $2474 
8991] 5299] |-7590413] 74513148, 
8308 3540 4999] ©6559 
6050624 1780 958877 58610 
20940 0020 76 04177 50668 1 
5255ʃ.7958259 | 87 42731488. 
7570 6497 7613363] 340% 
98844 4735 7959] % 2687648 
6062198] 2972| |.7622557] 1389590 \ 
—— bh —. 7157 11040 | 
6823 7949444] 7631759 03140308, 
9136] 7678] | 6363[1. 3095239 
6071447] 5913] |.7640969] 8734; 
3758 4146||. 5577] 7945 
0692372 |-7650188] __ 7157513 
= $9991: 656171 4800] 63699 
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29988 7074/7664031 479% 
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9.587814 793353) ITE STR 1393225430] 
E 9 | 1702] 1 7o93fF 24407 29 
6092229. 7929990 76825170 1656728 
4535] 82188 7144] 05732127 
6841 6445] [7691773 0090426 
. 944704671 6404/2293812 
61014522 2896 4. 7701937 30526524 
133 1121[ 5672] 7745423 
5050.791934] [.77 10309 6904922 
8363 7569 4948 6185021 
0 571885 5792 2589 — 34032 29 
2969 4014 7728835 4626919 
5270] 2235|| 3879 3848818 

7572 045607733526 30712 17 
98730. 7908676 B175] 229436 
46122173 _6896 2242827 ___15179|15] 

4473 5115 7481] 0742114 
6772] 3333] |-7752137|1-2899669|13] 
9071 1550 | 6795 91922 121 

6131369 7899367 7761455 8418211 
. 3666| 2983 117 26447 19 
35964] 517987770782 687182 
5260 4413 5448] 60995 8 

6140556 2627] |-7780117 53277 7 
28532 oB41i|| 4788 45566 6 
147.2889054 9460 32850 5 

7442 72667794135 30160 4 

079 5477 8812 22466 3 
6152029“ 36887803492 14776 2 
4322 189888 8173] 97093 1 

6615] 9108 . 7812886 1.2799416 © 
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0 6156615 51 £ .7812850 1. 22799416 
1] 8907|.7878316]] 7542 91745 
{ 2|.6161198 0524] [.7822229 84079 
3] 3489] 4732 6919 76419 
4] 5779] 2939] |-7831611] 6876, 
5 3069 1145 6305 61116 
6.617039. 7869350 7841002] 53473 
72648 7555 5700 45836 
i 8] 4936 5759] [.7850400] 238204 
19 7224] 3963 51033 930573 
9 9527|__ 2155] 2 22220 
11061817980 0367 [7864515 15340625 
12 4084|-7558569] | 92244 077/730 
13 6370 6770] |.7873935 O0130[4 
114 8655 4970 86491 2692532 1 
13429939 — 9 [2883364 849% C 
166 3224 1388 8082 773530009.626 
17 5507.784966. 7892802 69% 
118 7790 776444 7524 62 196/48 0( 
119.6200073 59610 [.7902248 546260 % 
1202335 4187 | 6975]. 4700 62 
21 4636 2352] |.7911703 3950 % 600 
22] 6917 05476434 31950 
123] - 91981.7838741] ][. 7921167 2440 
244.6211478 6935 5902 16860 %%% 
{251 3257] . $27] [:7930040| „ 
[26] 6036] 3320|| 5379] / © 
127 8314 1511] J.79401211. 25942670 WW] | 
{ 28].6220592|.7829702 4865 86747 
129 2870 7892 9611 7923290629. 
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6225146]|.7826082 | [17954359 [1-2571723|30| 
74233 4270|'| 9110 6421929 
9698] | 2459 7963862 56721 28 
362319744 0646 8617 4922927 
42487818833 [.7973374] 4474226 
6822 7019 | 8134 3426025 
8796 5205 7982895 2678424 
6241060] 3390 ][ 7659 1931323 
3342 1574 [-7992425 1184822 
5614.780977 | 7193 04388021 
7885]. 7940 [8001963 T. 1.2496933 20] 
6230136 6122 6736 89484 19] 
2427 4304 8011511 8204018 
4696] 2485] 6288 7460217 ö 
6966] 0665 J. 8021067 6716916 
92352228843 [3848 239242 15 
6261503] 7024]. 80306322 5232014 
e 5418 4490313 
6038 3380 l. 8040206 3749212 
$305] 857 4997 30086117 
$2705711-7789733] |___9799| — 2282 
p| 2837] 7909] |.8054585 15290] 9 
5102| 6083 9382 07900| 8 
7366 4258| |.8064181] 0515 7 
jk 9631] 2431 8983|1.2393136| © 
| 6281894] _ 0604 | |.8073787| 835762 5 
41571-7778777 8593] 78393] 4} 
6420 6949| |.8083401] 71030 3 
8082 5120 8212} 636% 
1.629094 3 3290. 8093025 56319] 1 
3204 1460 7840] 48972 of 
n me Sine BIA W's Cotang. Tangent | | 
128 | Degrees 51 S] 


12 4 BY RAL SINES 


_ © Degrees 140 

i RT i. += Cine Tangent | Cotangent 
5.293204 277142 399784 1237897750 
1 344 7769629 8102658 416295 
| © 7724 7727 | 7478 34292 
| 31. $993] | - 5995 6772300 26961 

46302242 41324 | 7124 196341; 

5. 4500] . 2298| |:bBf21951]- 12313 
| 6| 6758] 0464|| 6780] 6499) 
17 9015.778629 8131611 1.229768 
81.6311272 67944 6444 90381 
9 3528 4957 8141280 830810 
10 5284. 3121 6118 2578005 
11 8039 1283 8150958 558496 40 
12[.63202931.7749445 5801 61211], 
13] 2547} 7606| [.8160646 53932[47 
144 480 . 5767} | 5493] 46658 
15] 72053 3925/8170343 3938914 
16 9306 2086 5195 32125 
171.6331557 0244]. 8180049 248664 
18 3809. 7738402 | 4905 1761304 
ig] 60590 6559] 9764] 10364 
20 8310 4716] j.8194625] 03121 
21|.6340559] 2872 948811 21795895 
22 2808] 1027 |.8204354 88650; 
23 50577729182 | 9222] 831422 
124] 7305 733608214093] 7419913 
25. 23353 3489 8965] 606952 
260.6351800 3642. 8223840 5976913 
„ - 1794] |- $718 525623 
20 62921-7719945| |-B233597] 4876 
29] 8537 8096 8479 43816231 
300.6369782 6246 8243364 3097013 
4 "Cofine |] | Sie | | Cotang. | Tangent | x 
Bu Jp + *- Degrees 50 8 


= === =l(=1 vx 


3% = wo 


EX == =S3SS I owl 


=D 


2 


— — 2 — COT 
3 


* 


AND TAN GEN TS. 


SS => _ == = =CVel | 


1 Degrees 140 | 
Sine | Cofine | | Tangent | Cotangent , 
6350782715246 [. 52433541. 2130970 30 

3026] 4395 | 8251] 2378329 
5270 235448233140 1660128 
7513] 0692] 8031 0942427 
9756 7708839 |.B262925] 02252126 
6371998 28528211. 9 
4240 5132 A 8792324 
6481 3278 7620 800767 23 
8721 1423| |.8282523 7361522 
6380961. 7699867 7429] 606468 21 
23201 2219/8292337]. 39327 20 
15440 $5853 7247] 52190019 
al 7678 3996| |.8302160 45058;18 
66 9916] 2137 7075] 37931017 
ul.6392153 0278| |.8311992 30810; 16 
| __ 4390 7688418 512 23693 15 
0 5526 6558 |.8321834| 16581 7 
J 8862 4697 675 9247575 
6401097 2835 [.8331686 023731 
23332 0973 6615 1.1995276, 11 
Wl. 5566[.7679110 8341547 88184 10 
ll 7799] 7240 6481 81097 9] 
64100322 +5382| |.8351418 74015 8 
: 204! - eee, 0oga6| 7 
4496] 1651] |.8361298 59866 6 
— 2282669788 6242 52799 5 
3938 7918 A 45736 4 
64211890 6051 pigs 38679 3 
3416 4183] | 83810 7 31626 2 
5647 2314 6040 24572 1 
2876] 0444] |.8390996 17536; © 
Co ine Sine | | Cotang. | T angent 8 
129 Drees OT i 


N. AT U RAL 

o "+ r 

* 4% * Wy * 14 * — 
Xt AF 2 


SINES 


1 4 
4 
1 " 


* > * 1 
— 


8 2 r 
Sing Cefine | Tengent || Cotangent | 
E bees 9444] |-8390996|1-1917536|to| 
1p 765857444. 59544 10498 
| 2+ -... 2832]. 6754. 84009 18 03464}; 
3 43832 [ 3878.189643 
4 6788“ñ 84108444 . 8941456 
| ws - 87 | 5812] 92395055 
| 6]. 7649214 8420782 * 7538215. 

7 7340 5755] 683735; 
8 5465] [-8430730] 6136952 

19 3590 5708]. 64370 
got: 3 
al 7639837 | 5670] 4038) 
[12] 7960] . 8450655 33402 
144 4204]. 8460633 19447 
15. 2325] | 5625] 12477145 

116 0445 |.8470620 O5512|4/ 
FE. 7628564] | 5617]|1.1798551]44 
18 6683] [. 84806171 91595141 
19. 4802 3619 8464440 
20 2919. 84906244 77698 
21] > 4 1036] | 5631 70756 
? | - .7619152] |.8500640 63820] 
412343 7268 5652] 5688813 
246481199 3383.85 10667 49960|z! 
250. 3474. 3427 ⁴ 3584. 43038 

26 5628 1611] . 820% 4] 36120) 
272. 78427609724 5726] 2920% 
280.6490035 7837 l. 8530750 222980 
429 02 5949 56777 153953 
30 12 2 40 85408077 08490 
| | Cofre Sine Cotang. Tang! | 


AND E 


F 2 


: Degrees 5729 © 
Si — 05 Ee . Tangent | CI II 
6494480 — 2 1708496 30 
8e 1 21701) 5859 þ-  orGor. 29 
8903] oa 35506 73%. 2694712 28 

65011 14|-7598389] |: le 87827 27 
„ 33247 . 6498 85605 50% 8080947 26 
— 222 — 85] 5992 — 74971 [25 
77742] 2319] iþ 8571037. 57200 24 
9959) 908200 P 6084 6033423 
6572158. 7588926 8561733 63472 22 
4366] 7031 6185 - 46615 2.1 
62223136 e — 322.320 
8778 3240 6297 32916019 
6520984 1343 6601350 2607 18 
3189.757944 6419 14923417 
53944 7548 8611464 1240016 
7598] $650] | (551 05571115 
9801 3751] |,8621621|7x, 1598747 14 
6532004 1851 6693 9192713 
4206 7569951 8631768 85111112 
6408 8049 6846 78301111 
8609 6148 8647926 71495 10 
6540810] 4245 7009] 64693] 9g 
3010 2343 8652094 5789608 
04.39 7181 511047 
7558335 8662271 44316 6 
1. -7a64t 282 3 
4724 8672460 30754 4 
2818 755%) 23979 3 
0911.868269 17210 2 
7549004 7702] 10446 x 
— 2996 |.8692868| 02684 0 
Cofine | Fine | 1 Cota . 7. — 2 
Degrees < | 


NATURAL SINES 


= 4£' Degrees 138 | 
7p +: Sine Cone Tangent | 1  Cotangent * 
| 0 .6560590[.7547096 -8692868 I.1503684| 69 00 
16 2785 51870 79761. 1496920 5 
2 4980]. 3278 8703087 9017650 66 
33 71744 1368 8200 8342905 0 
4 936/% (7539457 8713316 76687] 56 5 
58682186 224 8443. 59949 % . 
| 6] 3752 656348723556 6321 
7 5944 3721 8680] 56486] 5; 66 
1-8] 8135 1808| |.8733806] 49762|52 
96580326 7529096 80935 43041 
10 — 28156 7289 |.8744067] _ 36326|,oiſlo| _ 
11 4706 6065 9201 296180 66 
12] 6895] 414987343388 229080 
133. 9083 2233 9478 162000 
144.6891271 0316] |.8764620] 950846 
15. 3428 28228 9765] ___ 02815145 3. 
16 5645 6480 [85749121 f. 13961200 66 
17 7831 45610. 8780062 8944114; | 
18|.6600017 2041] 5215 $2761] 
19 2202 0721] J. 8790370[ 76085 
200 4386 .7508800 5528] 694144 
21 6570 6879] 8800689 62747 [.66 
22 8754 4957 |. £5852 56085]: 
236610936] 3034] |.8811018] 49427 
[24 3119 1111 6186 42773036 
25] 823002499187 2 - 36124 330155 1.66; 
26 7481] 7262]| 6531] 2947938 
27 9662 5337] 1.8831707 839134 
281.6621842 3411[ 6886 
294 4022 71484 8842068 
32 — 2092489887 223. 
} Coſine | Sine Cotang. | Tangent 
„ ; | 
E Degrees 


AND TANGENTS. 


* 


See 
2 


41 Dqreer 138 
ne Cee | | Tangent Cetangent L<1| 
3626200 7489557] 8847283102944 30 
3379 7629 88524407. 1296321029 
6630557] 57010] 7630 8970228 
2734 3772 J.8862822 8308827 
4910] 1842 8017] 7647826 
7087 7479912 . 8873215 69872 25 
9262 7981 77 63271 24 
6641437 6049 [. 8883620 3667423 
3611 4117 [33826 50081022 
5785 2184 [88940344 4349321 
7959] ___0251 9245]___30909120 
66501311.7408317] [.8904459] 3032919 
2304} 6382 9675] 2375418 
4475] 4446] |-8914894 1718317 
6646 2510]. 8920116 1061616 
1 
6660987. 7458636 [. 89305691. 119749514 
3156} 6699 5799] 90941113 
5325 4760. 8941032 8439112 
7493 2821 6268 77846111 
661] 0881] |.8951506] 2130510 
6671828744894 6747] (64708 9 
3994] 6999.896199 11 6382358 
6160 5058 7238 51706| 7 
8326 3115] |.8972487 451826 
6680490 1172 7739 38662 5 
2655.7439229 8982994 32146 4 
4818] 7285 8252 25635 3 
6981 9340 |.8993512| 19127 2 
9144] 3394 8775 126241 
669 1306 1448. 9004041 05123 Of 
' Cofene Sine | | Cotang, | Tangent | | 
131 Degrees 48 = 


*F 3 


NATURAL — 


B 42 ms. 137 
I]; Sine 0 me”. | | Tangent | Cotangent | 
E 7591706 Teen | — 1 110612560 
3467 7429501 9309 T. 1099630 50 

2] 45628 75544 9014880 9314058 
3 7759 % 385 B0653|57 
4 9948 3657 [90251310 8017156 
6282108 17883841 735958 

| H],- 4206 |. Tang758 5694 572179 54 
ee e 949% 60750 63 
B 8382 -. 5857] | 6267 5428452 
9 6712239 3905. 9061558 47823 510 
10||...-2895|_ -1953] | _ 6851] 4.36380 
1110 r 000 962147 34912149 
124 7206 7408046 7446 28463 40 
134 9361 6092 97h45 2201947 
14 6751505 4137 [30353 155784 
15]. 3668 2181 9208330 99141 
16 — 5851 0225] 8671] 02709 
171 ..:7973|-7398268| |.9993984 |1.0996281 
181.673 66811 9300 89856 

4333 9104619 833436 
2324 2240 22920 
0435 9115265 70O 
7388475 9 00% S201 
6515 5922] 657797 
43539131255 - 51397 
-2592] | _6591 | 45002 

— 06299141929] 38610]; 

6 7378666 7270 3A 322233. 

_ 6703þ-[-9152615 2584013! 
4738] | 7962] 19460 
2773] [-9163312| 1308513 

Time - | | Cotang, | Tang! | 2 

— 47 


nan FE III 


ͤ— _O— 
_—_— 


Degrees 


137 


"| Sue Celine | Tangent Cotangent 
$[.0755902 |-7372773| [2163312 1.913085 
1] - 8046] o808| 3665 0671402 
320.6760190 7368842 -9174020 00347 

3 2333] 6875|| 32579 10893983 


4476 490% [-9184740 87624 
5618 2232 2120104 81269 
b] 8760] 0971 5471 --74918| 
6770901 [.7359002 | [.9200841| 68571 


3041 | 7032 6214 | 62228|2' 
5181 , 5o6r| pp 355889 
eee __-6968| "49554! 


6787597 |-7349146]| 7734] 36896 
3734] 7173 [.9233122 330573 


3877] 5299] $512] 24254 
A 


559074 1250| | 9301 116280714 
2278 7339275| 9234700 05321113: 
4413 72999260101 1. 9908 


6547 5322 5506 
8581 32345 229914 


6800813] 1367 6324 
2946.729388 9281738 95 : 
5078] 7409 7154| 67561 


7209 -5429| [92925734 61282 
822339]. 3442 ( 2225 _ _ 55006 
6811469 1 9303421 LR 
3599|-7319486| 8849 42467 
3728 | 7503| |+9314280| 36203 
7856] $5521] | 9714 29943 
9984 38337 |:9325151| 22358) 


W Sine Cotang. | Tangent 
{12% Degrees : 47 


Au 


4 


9459 11180 9222350 4322319 


„„ 


KF 


lo = S þ on on 00 i 


NATURALS INES 


= 43 Degrees 136 
Sine | Cofene | Tangent |  Cotangent || 
©1-88199841.7313537| [:9325151|1 27238) th 
| T[.0822111] 1553 9339591 | 47435 
2  4237]-7309568| 6034] 41157 
31. 6363] 7583.934147 04943 
4] 8489 5397 692 106g 
5.683063 3510/9332380 92406 
161. 7738 1623 7834 x 86233 
et 1299035 9303292 80004 
8 6984] 7646 87534 7377905 
91 9107 _ 5657 9374210 : . 07558 
10 6841229 23668 9683 — 60245 
11 3350] 1677 9385152 55128 
112 54711.7289686| |.9390625| 48918 
[73] 7591] 7695} 610110 42713 
N 9771}: - - 5705] 19401579 36511 
156881830 321002061 30313 
16 3948] 1719472545 24119 
17 60667279722 8033 17929144 
118 81844 7728 9423523 1174204 
19.6860 300 5732 9017 05560141 
2416] 37369434513 £:959939!|4 
4532 1740 9440013 932003 
66477269743 5516 _ 87034138 
8761 7745 0a. 80867131 
6870875] 5747 6530] 74709313 
— 2988] 3248 |.9462042|__ 68544|3 
7213/7259748 [.9473074| 56235|3 
9325 7747 | - 8595] 50007|H 
6881435 5746] |.9484119 4394213 
- 3540] 23744 9646| 37801 
Cofine | Sine © | | Cotang. : Tangent 8 
133 n 46 : 


— —_g yy - 


AND TANGENT s. 


43 ET 136 
Sine Cofine 45 7. angent 1 Cotangent 
68835451-7253744] 248954 1.037801 30 
5655] 17419495176 3166429 
77657249738. 9 25531028 
823 7781 6245 1940127 
6891981 5729] |-9511784| 1327526 
48892224 2326 9715325 
6195 171819522871 0103424 
8302.239712] 84201. 049492023 
690040) 7795] [-9533971] 8880922 
2512 5698] | 9526 82702121] 
___4617] 3690] [.9545083] 2659820 
6721 1681] [.955064.4. 7049819 
- 8824|.7229671 6208] 6440218 
69 109271 7661 |.9561774] 3831017 
230029 560511 17344]. 5222115 
er 3640.972917 46136 15 
72324 15628 8494 40055 14 
9332.721961 . 95840734 33977/1713 
6921432 7602 9655 279042 
3531] 5589] |.9595241] 218331 
— 5630|__ _3574| |:9600829| 15767110 
7728 1559 0421 09704} . 
9825|,7209544| |-9012016 03645; 8 
6.931922] 7528] | 761411.0397389| 7} 
4018] 5511] [.9623215| 91537| ( 
th 61144 3494| | 88190. 854899 5 
8209] 1476 |.9934427] 79443 4 
.6940304 7199457 |-9049037] 73404 
2398] 7438 5051 67367 2 
4491 5418.961268 613333 
86584 2298 6888 55303 11 
Cofime | Sine | Cotang. | 7 angent 
| = 
Th. --- 40. 1 


lth. 


NATUR&L P 1068 


. 
2 


Oo cou color Þ wo N F Al = | 


* wü — ad. 4d nd 


Py 
* — 


134 


» 3 
* 


— r.... T—..'̃— 
4s ' So 235 | 
69465847 223320 2 r 8 3060 
58676 90377 f 9881 4927750 
6950767. 71893550 8137 432545 
2858] 7333 9673767 372355) 
4949 5310 ; 9400] 3122050 
7039] ___3287| |:9685035|__- 2520856 
91288 12639690674] _ 19199] 54 
. 6961217|.7179238| 6316 13195053 
3305] 7213 19791902 9719431 
3392 5187 7610 1196051 
74790. 3161 9713262 1 9295203 | 
9565 1134 | » 8917] . 89212|4g] 
1 . 7169106] | 9724575 — 33226 
3730 7078 9730236 77243 
5821] 5049 5901] 71263 
_7905|___ 35919] 2241369 5287 4% 
9988 5989 7240 593750 
6982071. 7158959 [-9752914| 5334 
4153] 6927 8591] 47381 
6234 4895| |-9704272] 41419 
8315 2863 9950 35461 
.6990396] 830.9775643] 29506 
2476. 7148796 9781333] 23555 
4555 6762 | 7027 17608 
6633 4727 |.9792724} 11664 
8711 2691 8424 05723 
7000789 0655 9804127 1.099786 
28667138618 9833] 93853 
4942] 65819815343 87923 
7018] 4543 |.9821250 81997 
___ 9093 2504 6973. 7074 
Cofine Sine | Cotang. | "To angent : 
Degrees 2 45 


AND TANGENT S. 


rr x LO 


CO IJIJ 
— CA> OS — SS — "Coos Qin. = 


> Oni + 
18 


. 


44 Degrees 135 
Sine | Cofine | | Tangent | Cotangent | 
9. 00 909g · 2132804 [.9826973 1.176074 
7011167 0465 J. 9832692 70155 
| 3241|.7128426] | 8415 64239 
5314 6385] [.9844i41] 58326 
7387 4344 9871 52417 
4459 2303.988603 46512 
7021330 0260] [. 9861339 1.01406 10 
36017118218 7079 34712 
5672 6174] |-9872821 28817 
7741 * 4130]. 8507 22925 
9811 2086 . 9884316 17037 
7031879 0041. 9890069 11133 
3947 · 7107995 5325] 05272 
6014] $5948] |.99015b4 |1.0099394 
8081 3901 7346 93520 
2040147 1854 [9913112 87649 
22137099806 8881 81782 
4278] 7757 [99246544 75918 
6342] 5707 9930429 70058 
8406 3657 6208 64201 
250469 16079941991 58347 
2532|.7089550 7777 J. 0052497 
4594 75049953566 46651 
6655] 5451 9358] 40807 
8716] 3398] |.9965154| 34968 
2060776 1343 |-9970953| 229141 
2835.079291 6756 23298 
4894] 72369982562 17469 
6953 5180 8371 11642 
90110 3124 |.9994184] 05819 
2071068 10681. 0000001. ooOOO0O 
Coſine Sine Cotang. Tangent | 
134 Degrees 


49 


/ 


i Min. | O SA O © 


ö 


— 

— 
— 
* 


— — 


— — 
1 


3 
* 


— 


— 


—— 


8 
Artificial or Logarithmic 
Sines and Tangents, 
O EVERY 
Degree and Minute of the Quadrant; 


The Radius being 10.0000000; 


From whence the Verſed Sines and Secants are 
eaſily found, 


„ 
Note 1. Verſed Sine = 2 X Sine of + Arch — 9. 6989700 
2. Secant = 20 — Cyſine. 


When half the Arch comes to half an odd Minute, 
Ke the Sum of the next greater and leſſer Sines, inſtead 


mg the Sine: but this holds not exactly in ſmall 
ches. 5 » 


irie. SINES 


kt... At 


n 


— 


_—_ 


3 
3 g 
5 
| 
; 
; 
f 
; 
; 


= ay O | " Degrees 179 
| l Sine | n ne 5 | Tangent . Cotangent 
. ©]0.0000000[10.0000000] [0.0000000Þ Infinite 
116.4037261| 9. 9999999 6.463261 13.5362739 0 
2 5 7647561 th 4 16.7647562|13.23524.38|; 
| 3 09408473] 416.9408475 1305915254 
447.0637860 717.0657863 12.934213) 
521626960 321626964 12. 83730300 
67.241877 1 9.999999 17-2418778| 12.758 1222 
77.308 8239 907.3088247 12.6911752ʃ6 
1917. 3008157 88] 17.3668169|12.63318z1 
97.479681 857.4179696 12. 5820, 04 
10 7:4037255 5 82 24922273 12.536272 
117.505 1181[ 787.5051203 44.494877 
127.5429065 747.5429091 12. 4570909. 
137. 2 657.5770715 12.4223285 
147. 6098530 64] 7.609866 12.390144 
134253981600 „ 7.6398 201] 017990 
167.6678445 9555595 N + 321500 
1717.694733 47 7.694786 0582100 
187.7189966 407.7190026 12.280997 
197.7424775 34] 7.7424841[ 57515906 
252264782227 |7:7647610] 352390) 
21|7-7859427 | 9-9999919| [7-7859508| 140492 
227.8061438 9117.806147 112.1938453 
23178254507, 903 |7.8254604| 745390 
247.8339338 894] 7.84 39444] - 560550 
257.8616623 885 178616738] 383202 
267.8786953 9.9999876| 778777 212% 
2712. 5 344 866] 7. .8950988 049012 
„ 
287.9108793 856 7.9108938012 089 1062 
297.9261190 845 7.926344] 738656 
302.9408419 835 2.240854 2891410 
Coſine | Sine Cotang. | Tangent | 
975 „ Degrees 89 q 


CISCO 


* 


AND wa N GEN TS 


o Degrees 179 | 
"Sim. Coe || „ 
L eee eee (7.9405584| 12 2591416130 
550819 23] 559996] 44900429 
688698 12 688880 3111428 
822334 00 822534 17746627 
9519809. 9999788 | 952192 04780820] 
8.007867 25 [8 00789211. 992190825 
200207 82 200445 79955524 
319195 48] | 319446] 68055423 
| 435009 35 435274] 564726122 
547814 12 548094 43190621 | 
__657763|__+ 26638857 3419432 
2549979. 9999097 18.0765306|11.9234694| '9| 
869646 76] | 869970] 130030[18} 
9718322 60 972172 02782847 
61071669 | 44| |8-1072025|11.8927975] 16| 
162262] _____28|| 169634| 830366|15} 
264776 11 265099 734901014 
35810419-9999594| | 358510 64149013 
449832 77[ 449956] 5004412 
539075 59 | 539516 460484 |11 
626808 411] 627267] _372733|10 
pray 5 * 228. 17750 11. 11.828618 9 
797729] 03 797626 | 202374| 8 
879848 9:9999484 Sh 8803644 119636| 7 
9061020 64] | 961556 038444| 6 
d. 204%; 44 [8: — 11.298741 5 
118949] 224 119326 880474] 4 
1958111 03 196408 9035921 3 
271335 9.9999382 | 271953] 728047] 2 
345568 5 60 346208 653792] 1 
n 419215 380783 of 
Cofine | Sine +0 | Cotangent | Tangent | < 
90 ' Degrees 89 — | 
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1 3 eee dare eee eee eee 
N 3 Degree. 2 178 z 
| S 1 . — 8 ; Y 
5k Sine 7 Caine FT Tan ent. | Cotangent Jon 
2283 1919999230} * 70775 0 
x 499332] ED «| 8: 44 Bhi 509985 —.— 
I 56 0943] 294] 561649] 438351| "| 4 
3] 630424] 2710 357 | 368847 «8 
4 6988 10 "> SO} 999503 30043750 pl 5 
1 256136 224 7b 9124 — 23308 113 
618. 28324349 9999200! E 8. 233237 11. 117166766 17 
2 897734 175898559 101441“ 
8} 962067 130 962917] 037083 0 5 
98.302 3450 125] | 026335 11.697366% ( 
x0] 87924 14088884 2.11 0 
110 1495369999974 | 150462] 649530 —5 
12 2102699 6047 [ 21221 78877914, „ 
13] 270163 o021]/] 271143] 728857 7 
4 329243 9.99% | 330249] 66975118 4 
13. 3387529 260/2338553 611437140] ; 
168.3445043] 9239 8.344510 11.553895 55 
17 501808[ 211 502895 497105 he 
18} 557835 882 558953  441047|4;| 2: 
19] 613150] 853] 614297] 385703|0 |, 2 
20] 667769] 824 | _ 668945|__ 331055 70 
21 7217109. 9-9998794 8. 3722915 11.6277085|1q : 
onl "2749901 * 29411; 776222 2237773 
23] 827620 734] $828886| 171114 
24 8796222 703] 8809188 119082140 
25 221008 672 | 32336 06766414 
260 981793 5 ge 983132 01684803 
278.4031990 609 8.403338 111.5966619 
128] 681634 577 083037 946963 
29 130676 544 132132 © 867868131 
142 —# 5 — 1 
. ͤ ing. | Tag | 
IA, r 
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„2 ** - 1 * 5 


"AND TANGENTS. 
"Sine _ | _ Come _ | |_ Tangent |_Colangen 
4179190999 98812 18.4180679|11.5819321]30 
2271688 478] | 228690 771310 29 
274621 445 276176] 72382428 
321561 411] | 323150] 65685027 
367999] . 376] | 369622 63037826 
413944 |. 342] | _. 415003|___534397125 
$.4459409 |9-9998306| |8 4461103|11.5538897|24 
504402 271 506131 49386923 
548934 235 [550699 449301122 
5930134 199] 394814 40518621 
ol. 636649 1062 [638486 7 36151420 
77579850 9.9998 125 8.468172 1153182759 
722626 o88]| 724538] 275462 18 
764984 ozo| | 766933] 23306717 
806932 | 12 808920] 191080[16 
| _ 848479|9 9997974| |__$50505| 14949413 
608.4889632 935 8.489 169611.5 10830414 
9303988 896 932502 66749813 
970784 856 972928 027072|12 
$.5010798 817] |8.5012982[11.4987018|11 
0] _ 050447 776] |___052671] 9427329 10 
!] 089736[9.99977 306 092001 997999] 9 
128673 695 130978] 86902268 
1672644 6833 169610 830390 7 
205514. 6r2] | 207902] 792098| 6 
|._243430| .. 570] | 245860 254.40 5 
8.528 1017 99997527 8.5283490|11.4710510| 4 
318281 4844 | 320797] 6579203 3 
355228. 441 357787 42213 2 
3918633. 398 394460 25534 10 
428192] - . ..354| |__439838] 3252 of 
Cone Sine | | Cotangemw | Tangent | 8 
91 Degrees 88 T 


90 
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ARTIFICIAL SINES 


= 1 ' Degrees 177 
„„ of W111 angent | "Cotangem | 
» | 018.542819219.9997354| 43883511 48697655 
1464218 309 | 466909 53309. 
2] 49994] 265] 302683] 4973775 
3] 533386 20 338166 401834]; 
4] 570530 174] | 573302] 4266380 
5 605404 128 608276 39172405 
608.5639994 082 8.5642912 11.4357088 
7] 674310 o36] | 677275] 9322725; 
8 70835719-9996989| | 711368] 2886321; 
9] 742139 9422 145197 254803] 
[72] __775660 894 ( 778766] 221234 
118.5808923 846 |8.5812077|11.4187923; 
12 841933] 798 8451360] 154864 
113] 874694 749 | $77945] 1220550 
144 go72o0g] 700] | 910509] 08949114 
115] 939483] _ 650 942832 0571600 
16 97151719.9996601| 974917 02350830 
178.6003317 550 [8.600676 11. 39932330 
188 034886 500 [038386 961614% 
119] 066226 449 069777 930223], 
20] 097341 398] |_ _ 100943] 89905] 
2118.6128235|9.9496346| |8.6131889|11.3868111 
22] 158910 294 162616 837334 
23] 189269 242 193127] 8065873 
424] 219616 189 | 223427] 77651368 
2 249683 136 | 253518] 7454 
268.62794844 082 [8.6283402 | 11.371059 
27 309111 028 313083 686917 
28 338537 9.999974 | 342563] 65743] 
RY 307704 919] | 371845] 62855 
30] _ 396796] 365 [400931] 599009 
4 — Coin ne Sine” | | Cotangemt | 7. angent - 


AND TANGEN TSI 
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2: Degrees "197 
| Cine | Cofine _ | Tangent Cotangent | | 
P 8.6396796 |9:9995865] |8.6400931]11.3599069| 30 
1 425034 809 429825 570175029 
2454282 753 458528 54147228 
3482742 697] | 487044] 512956027 
| 511016 041 515375] 484625126 
5.39197 584| [ 343522 43647825 
508.6567017 9.999527 [8.657 14901134285 10024 
594748 409 599279] 400721123 
622303 411 626891 37310922 
9 049684 353 054331] 34566921 
pl 676893] 295 | 0681598 31840220 
8.67039 329.9995236 [8.670869711.3 29130319 
7308044 176 735628 264372018 
757510 116 702393] 23760717 
784052 056 788996 21100416 
6. 8104339. 9994926 2813437 48463015 
b 8.68 36654 935 [8.06841719]11.3158281|14 
92862718 874 867844] 132156013 
88862580 812 893813 10618712 
91 914379 750 919629 080371111 
2929980 688 945292] 054708|10 
96543 109.9994625 970806 62919409 
jt] 990734 562 996173] 003828] 8 
308.7013889 498] 8.702 1390 11.297860 7 
040899 4350[ 946465] 953335 © 
5. 065766 370 071395] 928605| 5 
090490 [9.9994 .306| |8.7096185|11.2903815| 4 
I15075 241 120834 879166] 3 
139520 176 145345] B54655] 2] 
163829 110|-4 169719 830281] -1 
v 188002 044] } . 193958] 806042 © 
Hine Sine | Cotangent | Tangent | = 
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— = cs 
Ll Sine | Cofine ne | "T1 | 1 | 3 oy 12 
08.7 1880029. 9994044 8.719398 11.280604 50 
187212045 9.9 993978 [8.7218063|11.278195) 7 
2 35946]. 911[ 42035] 37965030 
31. 59721 844 65877] 3412315 
4] 33366 776]| 893890 104; 
318.7306882 208 8.7313174 112686826 
6 1285 57755875 36631] 63309 
1 78775 572 59964 4003605 
„ 503 83172 16828 
9 5 56 7 433| [8.7406258|11,2599742|5 
110 8. 143556 >=; JOS 292224 .-.70778|; 
11 45360 9. 9993293] 52067 4793314 
12] 68015 223] 74792 2520504 
13. 90553 152 97400] 0260014 
148. 7572973 o81| [8.7519892|11.2480108| 4 
15]... 35278] ___oog|| 42259 5773114 
10 57469 9-9992938| | . 04531] 354694 
17 19546] 865 [ 86681[ 133194 
188.7601512 793 8.7608719 171.2391280 
19 1 — 3 FRO 30647 693530 
20] 431111 646 52465 | 4753514 
21 0747 99992572 74175 2502513 
22 88275 498] | 95777 042231} 
2318. 7709697 4424 [8.7717274 11.2282726|} 
24] 311014 349 38665] 6033503 
25]: 52226] 274 59952. 4004, 
26 73334 5592796 817130 15804 
+] ow 94346 1228. 7802218 141% 
28 5.781880 94623199 76801] 
29] 36048 . 9991909 | $4979 65592194 
30 235753892 64861[ 3234320 
2 | ne | 15 ET 4 Ce ee | 2 
| >| 9 be — — 1 86 
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AND TANGENTS. 


176 


3 ao 
Sine TJ 005 ne :T Tangent | _Cotangent _ 
018.7850753 95557991 8. 8.7864861 11.2135139 30 
77359] 815 85544 14456 15 
97867 737 8.7906130 11: ge er 7 
8.7918278 659] 26620 73380 
38594] 580 47014] 52986 26 
58814| 501 67313 32687 25 
79941 9-999 1422 8751 1248124 
98974 342 8. 800763211. 1992368023 
8.8018915 262 276053 72347|22 
387644 182 47583 5241721 
58523] 101 67422 92578120 
78192 020 87172 112828 19 
9777219- 9999935 8.8 10683411. 1893166 18 
608.8177264 856 [26407] 73593 17 
36668 774 45894 54106 16 
35288. 9910 65294 34706 15 
752 77 9.999 | B4608 15392 14 
94303] 525 8.8203838 811.1796162 13 
8.82 134251 441 22984 77016 12 
324044 357 ⁵- 42046 57954 11 
— 1299 273 61026 3897410 
70112 9.9990 188 | 7992444 2026 9 
| 888444 103 98741 612590 8 
38.830749 017 8.831748 11. 16925 22| 7 
{| 26066 9-9989931 36134 63866 6 
— 222 — 345 — 421242288 5 
62969 738 73211[[⁰ 26789 4 
813044 671 91633 08367 3 
'| 99561] 384 8.840977 11.1590023| 2 
P18.8417741] 496 28245 7575 t 
35845 408 46437 83563 — 
Cine Sine Cotangent | Tangent S 
93 Degrees 86 8 
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8 a i —_ Degrees 175 
r Coſme I angent Cotangen: 
© —_— 9.9989408| |8.8446437|11.1553563|b0 
11 53874 379 6 64554| 354455 
2199 71827 230] | 82597 17403 58 
13 89707 141 8.850056 1 1499634 57 
408. 8507512 052 18461 8152915 
5. 23245 9.998892 36283] 3271755 
| 6] 42905 871 54034 459665 
7 60493 780 71713 282875 
8 78010 689 89321 106795 
9] 95457 598] [8. 5606859 L1.1393141|51 
108.8612833 50624327 7507315 
11] 30139 9.99 884144 41725] 582750 
12 47376 321[ 59055] 40945 
42] 54545 228 76317 2368304 
14 81646 135] | 93511 0648914 
15 98680 04108. DD IT, 12893624 
168. $715646 9. 9987947 27699] 72301 
17 32546 853 44694 5530614 
18] 49381  758]} 61623] 3837714 
19 66150 663 78487 2151314 
20] 82854 ... "OJ 95286 0471414 
21] 9949319:9987471| [8:8812022|11.1187978|3 
22|8.8816069| 375 286944 713003 
23 32581 278 45303] 5469113 
24 49031 181 61880 3815013 
231 . 3 084 28334 88 21666 
26 81743 9.998698 94757 5524 
27] 9800 888 8.891111911.108888105 
288.8914209 790 27420] 7258013 
29] 30351 6971] 43660] _ 5634013 
30 40433 © 591: 59842 40135 ; 
% Cofine | - Sine | Cotangent — Tangent 
= | „ — 5 85 1 
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Sine Caine Tangent | Cotangent | T1 
p|8.8946433|9-9986591] [8.8959842 [11.1040158|30 
F .- 2962 75963 2403729 
22 78418 3924] 92026 0797428 
3] 94322 2928. 900803011. 9991970 7 
108.9010168 191 23977 7602326 
28955 920 [39856 5013425 
bl 41685 9.9985855 . 35697 4430324 
7 57358] 71472 2852823 
72975 17 87190 12810022 
Wl 88535 682] [8.9102853 11.0897147|21 
128.2104039 379 [18460 814020 
19487 9.998475 | 34012 6598519 
E 34881] 372 ][ 49509 5049118 
43] 502199 268] 064952 3504817 
14] 65504 163] | 80340 1966016 
6. 30224. 888 95675'___ 04325115 
6 95911 99984953] | 8.9210957 II. 0789043 14 
„ 848 26186 73814013 
26105 742 [41363 3863712 
49 411234 636 50487 43513111 
W 
zi] 710031[9.9984422 552 . 
al 858660 3158. 939155 11.0698448] 8 
$318.9300678| 207 16471 833297 
13439 099 31340 68660 6 
55] 30150[9.9983990 46160] 233840 5 
5] 44811 | . 881] | 60929 39071; 4 
Ul. 39422] ' 773] | . -75950[- 243501" 
58 73983 663 | 90321 09670 2 
9] 88496 553] 18-9494944{11.0595056| 1 
98.940290 44 [ 49318 80482 o© 
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8 Sexe". | | Chime” 1.1! Th angent 1 ' Cotangent * 
0 8. e 885 2 | 8. 8.949518 11. 0580482 bo 
T- 9370 391 34044] 65956459 
2 31743 220 48523] 514% 50 
| 3] 46063 109 6295344 3704657 
4| 60335 9.996295) 77338] 22662156 
5 74561] 885 91676] 2832455 
-161. 8739 772] |18.9505967 $1:0494033 54 
7 8.9502871 660 20211 7978953 
" "IOC? 546 34410] 065590152 
| 9| 30996 433 485644 6143651 
10 44991 318 62672 373285 
11 38940 204 | © 76735 8 2326549 
12 73543 089 11 90754 092464 
13 67039. 9981974 8.96047 28 11. 9395272 4) 
148.9600317 859 18659 8134114 
15 14288 743 32548. 5745045 
16 28014 5265 ä 46388] 53612144 
17 41697 310 [ 601880 39812144 
18 55337 393] | 73944 2605614 
19 68934 275 | 87658 12342 
20 82487 188.9701330 11. 0298670 
21) 995999 040] | T4959]  B5041197 
228.9709468 719759955 | 28547] 7145314 
23 22895 802 42092 5790813) 
E241] ene, 683 55597 | 44403 3 
25 49624] 563 690050 209402 
26 62926 443 82483 1751713 
7 761880 32393863] 041353 
2 89408 202 8. 9809206 11.019094. 
29 8.980289 081 22507 71493 4 
30 __ 1572919-9979960| | ___3576g| — 4231 
= Coins |. IM > Cotangent | — 
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1 ; Sine \ Cline . angent [ . Cotangent | BY 
ID | 28225 TT 3-9835769| 120164231 30 
55% 288299 — 33848991 3100929 
1 . 41889] 716]| 62173] 3782/28 
5 57 34910 593 | 23317 2468327 
256 67891], 470 | 88421 11579|26 
4025 80834 N 47 82201487 18298575 23 
„5377 22 14514] 854862 
995 19556855 Ogg] | 27503 7249723 
5 94299. 9978975 40454 5954622 
61h 322177 $850] | 453367] 4663321 
8050 2 — E 725 | 29343 FD 33757120 
1408" 57681 e | 79081 209 99 
6149088] - 79356] 473] 918833 _ 08117118 
2047 82994 347 9.000464 10. 999535307 
959] 220 17375 8262516 
Fr 30086}. ©9934| 1s 
21440 20687[9.9977906| | 42721 65727914 
2187 © 33179] -. - $38] ] 55340] 44660113 
560% 45634 7100] 57924 32076112 
424 58053 582 80471 1952911 
E ___ 2943011. 8222984 9270¹ 1 
41136 82784 3:9977323 2 10. 9894539 9 
53030 95096 194 129934 82097 8 
053.0107374 0644] 30310 696907 
03% 29616 . 9976935 442682 57318 6 
4013! 831823. 2 803 [. 33021 44979 5 
170 439960 572 [50167325 16.953267 4 
3502 56135] 5400] 795944 20406 3 
94% 6582390 408] 91831] 68169 2 
1933909 803090 276 9.020403 3 10. 9795969 1 
23115 0 92346 143 16202 83798 © 
t |< Gil ne Sine | Cotangent | K angent | x 
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| Cine Cofine Tangent | - Cotangent | © 
0 9.0192 34619.9976143] 19. 0216202 To. 978379860 
119.0204341 o11 28338 7166259 
2] 3931919. e 40441] 69359058 
3] 28254 743 52510 474905 
44 40157] 60g 04548 35452] 56 
5.252027. 475| ( 26582 2344855 
609.0263865 340 888244 1147654 
7] 750669 205| [9.0300464 10.9099536 53 
8 87442 069 12373 8762752 
99 9918219-9974933 24249] 75751151 
10]9.0310890| 722 |___36093|__-_ 63907]50 
11 229677 660 47906 10. 9652094049 
12 ö 59688] 40312148 
13] 45825 386 71439] * 2856114) 
[14 57407 248 $3159] 1684114 
15] 68958 110 94848 05152145 
16] 804 79.997397 9. 040650610. 9593494 
17 91900] 3833 18134] 81866143 
18]9.0403424 693 29731 7026914 
19 148522 554 41299 587074] 
20] 20249! 414 32836 471644 
21 37577 2739.464343 10.953567 
22 48954 132 75821 2417913 
23 60261[9.9972991 87270 1273003 
244 71538 850] | 98689 O1311]3 
25 82786 708 9. og1007 810. 9489922031 
26 94.005 566 21439 78506113 
27|9-0505194 423 32771] 6722913 
28] 16354] 280 44074 5592613 
29] 27485 137 55349 4465103 
132]___3358819.9971993] 66598 33403 
Caine Sine || Cotangent | Tangent 
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4 55 Sine . me | Th F angent | Cotangent LS. 
90538588 19.9971993 9.05606595] 10.9433405| 30 
11 49661 849 77813 22187 29 
| 60706| 704 89002 1099828 
71723] 559] [9-0600164[10.9399836|27 
827111 414 11297 8870326 
93671 268] ] 22403] 77397 25 

9. 0604604 142233482 6651824 
15509 9.997 76 44533 55467123 
26336 829 55550] 4444422 
37235 682 66553 33447217 
48057 535 [225822 22478 20 
1119.0658852] 3879.068846 1153519 
f 99381 0061918 
80360 o90| 9. 0710270 10. 928973017 
910749. 9969941 21133 7886716 
9.701261 792] | 31969 8803116 
124211 642 42779] 5722114 
23035 492 53503] 456437 13 
33663 342 04321 35679 12 
44244 191 75053 2 71 

ol 54799] ______ 040 85760 14240|10, 
$119.07053299-9968888] | 96441 03559] 9 
173832 736] |9.0807096| 10. 9192904 8 
80310 584. 17726 822747 
96762 431028337 71669 6 
027082278 39 — 69082 5 
17590] 125 49466 50534 4 
27966 . 9967971 59996 40004 3 
38317 817 705011 29499] 2 
4864.3 662] 80981 190191 
58945 307 | ___ 91435 08562] © 
 Cofme | Sine | | Cotangent | Tangent | 
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| Lad Sine Cofine__ Ta angent [  Cotangent 1. 
© 9. 30858945 9. 9967507 9. 0891438 IO, 9108562 
I 59221 332 9.901869 10. 9098131 
% 
13 89700 040 22660 77340 
122.9210082 227 43355 306045 
6 20237] 5709.695357 10. 040g: 
| v4 30307 | 412| | 63955 36 045 
18 40474 2544 74219 23781 
9 50536 096 [ 84460 _. 15540 
110 60515 9. 9965937 — 24678 | 05322 
111 9.970651 778] |9. 1004872 10. 995128 
112 80662 619 [ 1350444 84956 
134 90651 459] 23192] 74808 
149. 1000616 299 35517 6468340 
[15 10558 138 43420 245804 
16 204779. 9964977 91055500 10. 8944500 
I - 39373]! $1017. $5557] - . 24448 
1880 40246 Th 75591] 24409 
Ig] 50096 493 85604] 14396 
122] 239924 330| | - 95594} - 0440614 
2109.106929 167 9.110552 010.8894438 
22 795112 004] ( 13308 540% 5 
123] 89272 9.996341 25431 7450 9 
244 99010 677 35333] 64667 
239.1108726 513 45213 54787 2 
120] 18420 348] [9.1155072| 10. bee 5 
1271 28092 183 4909 35091 
e 37742] 415 74724] 25276 
129] 473709. 9962852 | 84.518 15482 
PE 0570919 
|_| | Coſine | Sine | | Cotange | Tangent |» 
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# Sine Is Caine 3 agent N _Cotangent 0 
9. 01136077 9. 9962686 9.119429: 10. 10.8805709 30 
66562| 519] [9.1204043|10, 8795957 29 
761254 352 13773 8622728 
85667 185 23482 76518127 
95188 "OF? 33171 6682926 
9. 12046889. 9961849 42839] 57161 25 
14167] 681 9.1252486[10.8747514|24 
23624 512 62112 3788823 
33061 343 71718 2828222 
1 "$2477 174 81303 1869721 
_51872 — — 20868] 909132 22 
9. 12612469. 9960834 9. 130041310. 869958719 
70600 603 09937 9006318 
79934 492 19442 80558017 
389247 | 321 28926 71074|16 
144 38391] 6160915 
9. 13078129. 9959357 9.134783 10.8652 165 14 
17064 804 57260 4274013 
26297 631 66665 3333512 
35509 458 76051 2394911 
ea 2384 $5417 1488310 
9.1353875 111 94764 0523669 
63028 9.995896 9. 140409210. 8595908 8 
72161 761 13400 866001 7 
81275 586 22689 77311] 6 
— 22 ——ä 4.1 21952 8841 5 
99445 235 [9-1441210 58790 4 
9.140801 059 50442 49558] 3 
17537|9-9957882 59655 40345 2 
265565 705 68850 31150| 1 
325833 528] | 78025] 21975 of 
Cle Sine | | Cotampeut Tangent | .| 
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8 Degrees 171 
_ Sine | Cofine | | Tangent | Cotangent 
9.143555319-9957528| |9.1478025|10.8521975 
44532 350 87182 12818 
33493 172 96321 03679 
62435 9-9956993 9-1505441110. 849455915 
71358 815 14543 85457 
© $0024. ©: 03s 23027] 26373 
9.1489148[9.9956456] | 32692] 67308 
98015 27660 41739 58261 
9. 1306864 095 50769 49231 
15694[9-9955915 59780 40220 
24507 734 08773]___ 31227 
33301 5529. 5.757770 10. 8422252 
42076 370 86706 13294 
50834 188 95646 04354 
59574 005| [9.1604569|10.8395431 
682969.995 257 | 13473 86527 
9.157700 639 22361 77639 
85686 455] | 31231 68769 
94354 271] 40083 59917 
9. 160 300g 087 48919 51081 
— 639 9.9223202 57737| _____42203 
202344 717 [9.1666538|10.8333462 
28853 531 75322 24678138 
37434 345 84089 15911 
45998 159] | 92839 0716136 
— 5454499952972 | 2.251872 129.8298429 
9. 16 783 10289 8971103. 
71586 597 18989 81011 
0 409 27672 72328 
221 36338 63662 
= WY 44988 55OT2 
1 Sine |. Cotangent "7 angent | x 
Degrees — 


AND TANGENT S. 


Degrees 


171 

* — Sine - | Cofine Tangent Cotangent | 
309. 1697021 9.992033 9: 1744988|10.8255012| 20 
109.1705465 9.995 18444 453622 46378029 
13893 654]] 62239] 3776128 
22305 464| 70840 294 60] 27. 
30699 274 79425 20575 26 
2072 — 28487993 1200725 
9.1747439|9-9950893] 96546 03454 24 
557844 702 9. 180508210. 8 19491823 
64112 5100 13602 8639822 
72423 318 22107 77894121 
80721 . 30595] 69405 20 
9.178900 19. 9949933 9. 1839068 10.876092 f9 
97265 740 47525 5247518 
[9-1805512 540 55966 4403417 
13744 352 64392 3560816 

21960 158 72802] 27198 

g9.1830160[9.9948964| [9.1881196|10.8118804 | 14 
383444 769 89575 1042513 
40512] 6573] 97939] 206112 
34665 377 9. 1996287 10.8093713|11 
62802 181 14621 8537910 
9.976923 9.994798 22939 770619 
79029 7881 3124 68759 8 
87120 5910[ʃ 39529] 6047107 
95195] 393 47802] 52198 6 
2.903224. 195 |___ 56059] 43941] 5 
11299|9.9946997| [9. 9.19604 .302 10.8035698| 4 
19328 798 72530 27470 3 
27342 599 $0743] 19257 2 
35341 399] | 8941]: 11059] 1 
. 199 97125 _ 02875 0 

| = ine | Sine | | Cotangent | Tangent 18 
= 98 Degrees 81 2 


4, 
| 


ARTIFICIAL SIN Es 


| = 9 * 170 4 
2 Sine Ce Tangent Cotangent | © 
822 4332419 19 9948199] [9:1997125 10.802875 
Fan 99459595 Ws] 16.7994706 
| 2] 85790 798] 43449 80551 

3} 67186] 597]| 227588 78411 
4 229 7396 [4 348811 70286 

3 29 294 228 28. 62175 

- . 90913 9.9944992 ee 10. 7954078 
71 98793] 799 54004 45996 
89. 2006688 387[[ , 62072] 37928 

19145090 383] 70126 29874 
[10] ....22345] 180 78168 . 21835 
110 30167 9.594975 9288679 10. 7913809 
12 379744 77:|| 94203 05797 
133 45766 566 9.2102 200 10. 7897800 
114 53545] 361] |] 101844 38986 
[15] 01329] __ 156] | , 18153 81847 
169.2069059 9. 99429500. 2126109 10.787 3891 
17] 70795 743 34051 65949 
18 84516 537 41980 380204 
19 92224 330 49894] 50106 
2022917 122 57795. 442205 
219.2107397 9.994194 9.216568 310.7834317 
22] 15263 706 73556 26444 
123] 22914 498 81417 18505 
24] 30552 2860] | 892644 10736 
25 — 38176072 [2702 290 
269.2145787 9. 9940870 9.22049 17 10. ©7795083 
27 5338444 659 12724 87270 
28]. 6096 449 20518 79482 
F 28298 71702 
320. 250 o27] | 36065| _ 63935 
4+ ae | Sine | e. ane &= IE augent | x 
. 


a? -<* 
nv 


Li 


AND TANGENTS.. 


> 9 Degrees 170 
1 Sine Mie 7 _ Tangent | Cotangent | 1 
519. 2176092 9775592 9.9947 2238885 87762935 
| 283635 9-9939815 | 43819] © 56181 7 
2] 911644 603 51361 484392 
215 » 98680 | 391]| 69289 40711 
4 9.220182 q 178 67004. 32996 
E. 2. [9-9938965| [2470 25294 
30 21147 7529.228239 10.771760 
7] 28609 538 90071 09929 
235039 32444 97735 0226 
9 43495 _ 109] [9-2305386]10.7694614 
2— 2218 9.9922894 [ 13024 86976 
109.2258328 679 20650 79350 
26 65725 463 28262 71738 
66 73110 247 35863 64137 
80481 030 43451 56549 
27839 22225813 81026 48974 
6695785 596] [92358589] 10.764714 71 
9- 2302518 378 66139 3861 
| 09528 160 73678 | 26322 
17145 9.993942 ils, 18797 
22824440 223 88217. 11283 
9.2331722 504 92178 03782 
38992 2859.240308 10. 7596292 
46249 O05 11185 08815 
53494 9.9934844 18650 $1350 
60726 3 26103 3— 2292 
92367946 403 [9.2433543 66457 
75152 181 40972 59028 
62 349[9-9933959 48389 51671 
893322 737 55794] 44206 
S 
ine Sine Corangent | Tangent __ 
99 . 


ARTIFICIAL SINES 


* — 


| 10 | Degrees : I bg - "= 
* | Sine | Cojne. || T angent | Cotangent 5 

9 9.2395702 9.923355 9.2463188 19.783812 60 
119.2403861 292 705609] 2943159 

12 11007 068 77939 2206138 

3] 1814119.9932845] | 85297 4470357 

4 25204 | 621 92643 07357 56 
2232324 325 [242228 00022 55 
609.2439472 171] 9.2507301 9.748269 54 

7] 4655819-9931946]| 14612 5388,53 

8 53632 720] | 21912 78088520 
9 60695 4944 29200] 7080051 

10 67740 2868]. 36477/333238 
1|9:2474784| 4c [92543743 10.7450257|49 

12] 81811 9.9939B14 50997 4.9003 48 

19] - 38827 587 58240 41760147 

14 95830 359 65472 3452846 

15 9.202822 131 2269220730845 

16 098049. 9929902 9.279901 10.7420099 44 
: | LTH + 16772 | 673 87099 1290143 
1 18 23729 444] 94285] 05715142 
* 19] .. 39975 214| |9.2601461|10.7398539|41 
| j20j__ 37609[9.99238984| | 28625 91375149 
; 2119-2544532] 753 | 15779 84221139 
| [22 31444 522229217 77079 30 
J23 68344 291] 30033 69947 37 
65233 059 ([ 37173] 62827136 
'F 25] 72110|9.9927327 44283 5571735 
1 2619.2578977] __ 595] [9.2051382|10.7348018|34 
| 27 65832 362 58470 41530133 
28 92676 „ 0 65547 3445332 
29 39509 9.99 26895 72613] 27386737 
1222258533 551295692 — 203311 
9 _ Cofine | ie Sine | Cotangent Tangent 
| 1 > S 1 

Degrees 79. 1% 


— 2 6 eo Afi. OO me Ins 


© | 


SS | 


an TANGENTS. 


10 Degrees 169 1 

Sine 9 1 1 T thts . [ _ Cotangent | | — 
9.26063309. 9926661 9.2679669| 10. 7320331 30 
13141 427 867144 1328629 
T 93749 06251128 
26729 9. 9923957 [9.2700772|10. 7299228 27 
33507] 722 077860] 9221426 
40274 486 14788 8521225 

9. 2647030 250 9.272 1780107278220 24 
53775 org] | 28762] 71238023 
60509|9.9924776| | 35733] 6426722 
67232 539] | | 426094] 5730621 
73945] - 301 4644. 8033620 
9. 2680647 0630 [9.275658 410.7243416 19 
87338 9.9923824 635144 3648618 
94019 585 70434 2956617 
92700689 - 349] 77343 2265716 
07348 106 84242 15758115 

3 13997 9. 9922866 92791131 10. 720886914 
2063535 626 98009 01991] 13: 
27263] 383 [9.2604878110.7195122]12' 
33880 I 44 11736] 88826411 
4487 9.292902 | 18888 — 81411 
92747083 660 [9.2825423110.7174577] 9 
2] 63669 418 32251], 67749 8 
53 60245} - : 175 39070 60930] 7 
54 668119.9920932 45878 54122| 6 
22336 8589 2272 — 2223 
569.2779911 445 9.285946610. 71405340 4 
|. 86445 201 60245 33755 3 
5 92970[9.9919956 73014] 26986] 2 
9 99484 711 {97/3}. [-- $0227] 4 
bo 9.2805988] 466 80523 13477 0 
Cofme | Sine | | Cotangent | Tangent ok 
1 Degrees 79 1 


PF 11-2 


ARTIFICIAL SINES 


———_—_ 


——— 2 — mm —— — 2333 


— 


| %% , = 168 
64 Sine Cone Tangent Cotangent. 
0 9.2805988 9.9919466]| [9 2886523 10.7113477 
[1 > PS202 220] | 93262 6556737 
2] 138967 9.99 18974 99993 00007 
3 25441 727 [9-2906713]10. 7093287 5 
44 31905 480 134244 86576 
| al. 39359]. 233] | _. 20126]. -_ "29854 
 619.2844803[9.9917986| | 20817]10.7073183 
71 £33237] i: 797 33500 66500 
8 37661 489 40172 39828 
N 440 46836 53164 
io} 20480. 8 97 53489 46511 
119.2876875 741] |g. N 10. 7039866 
12 83260 492 66769 33231 
13] 89636 241 73395 2 6605 
114 96001 9.9915990 80011 1998940 
15 9. 2902357 4..:739].] ...$6618].- _ 1338216 
16] 68704] 488 | 9g3216|10.7006784|44 
17 15040] 2236 99804 0019604 
18] 221367 9.99 14984 9.300638 310.699 361 
. 12954 87046 
22] __ 33993|__.. 478] |___19514] 046K 
21 9:2940291 225 9. 302606610. 69739347 
22] 4658099913977 32609 7391030 
23] 52889 717 39143] 60857 
24] 39129 46245667 5433336 
239 207 [232183 4781735 
26 9: 504 9:9912952 19.3058689][10. 5. 694131103 
27] 77883 696 65187 3481313 
28] 84116 440 71675 2832513 
29 9033 184] 78155 21845 
2 — 9655319:9911927| 8462 1853747 
1 — _ dne Corangent Tangent | x 
3 Degrees AP — Is 


AND TAN GEN. PFS. 


5 r FR 
Sine | Caine | | Tangent | Cotangent || - 
|9-299655319.9911927| [9.3084626 10:0915374 30 
9,3002758 670 91088 08912029 
98953 412 97541] 6243928 5 
15140 I54| [9.3103985 10,6896015 27 
213179. 9910896 10421 8957926 
27485 637 16848 8313228 
9.3033644 3789. 7-3323466 | 10.68 7673424 
39794 119] 29678 7032523 
459349. 9909859 36076] 6992422 
52066 398 42468 5733221 
2.238189 338] | _48851| 3114920 
9.306433 077] [9.3155226|10.6844774| 19. 
70407|9.9908815 61592 38408|18| 
76503 553 67950 3205017 
82590 291 74299 257010164 
88668 029 80640] 1936015 
94737|9-9997766| [9.3186972|10.6813028|14| 
9.3100798 502 93295] 056705 13 
06849 239 99611 00389| 12 
12892 19,9900974| [9.3205918[10.6794082| 11 
N 18926 710 12216] 8778410 
9.3124951] 445 185060] 814949 
30968 180 24788] 75212 8 
3697699905914 31061 68939 7 
42975 648 37327 62673 6 
48965 32 4323884 6410 5| 
9.315494 11506. 3249832 T0. . 6750168 4 
609219. 9904848 | 56073 43927 3 
66885 580 62305 37698 2 
72841 312 , 68529 31471| 1| 
78789 044 24245238233 of 
Caine Sine Cotangent Ta Tangent I | 
f ..* ; 78 81 


ARTIFICIAL SAINBS 


12 2D 8 1 i 
1 58 | egrees | "167 1 S |_ 
e e || Ta angent '| Cotangent * . 
— 9. 9:3178789 9.9904044| |9.3274745 10.6725255 bo 3019 
I] 8472819.9903775] | 80953] 1904% % /* 

2] 906399 © © gob| | 87153 12847 32. 
3] 96581 237]| 93345] 056655 % 5 
409. 3302495 9.9902907]| 99528 00472 al 
5 — 28400 65697 9.330704 10. 6694296 52 
© 14297 4260 11872 88128 30. 
7 20186 208511}: © 18024 81969 3] 

8 26066 et Ans 75817 55 
9 31938 i 30327 69673 99. 
10 3280 339 36463 63537 % 
9.324365) 667 9.334259 1 10.655) 409 % 

495059. 99007944 48711 51289 15 

534444 g21]| 54823 45177 43] 

61174], 247 60927] 390% %%. 

__ 6997 9.989992723 67024 22970/½ _ 

9. 5278615 6989. 9.3373713 10.662 6887 609.3 
786177 423] 79194] 20806 
84416 148 85267 14733 4 

902009. 989887291333 - 08667/48[”| 

20 95988] 597 | 97391 026090 

| TT 3320 [9.3403441[10.6596559| % 
2] 07527] e 44 004% 

13285 9.989766 15519] 844811300” 
244 , 19035] 489 21540 7844 
25. 24227 2111 27566] 72434 30>] __ 
12519-333051119.9896932| 9.343378 15.656645 
271 36237 654 396833 6041713 4 935 
28 41955 374] | 45580] 5442010 | 
129} 47665 095 51570 454805 
3. 2323368 9.9898813J ⁵ 57552] 4244 œ— 
158 — ine bine Colangent | Tangent — 
— — 8 


AND TANGENTYS. 


8 e Degrees 207 | 

| Sine Cane || Tangent, | Cotangent | | 

9 23383358 [9-9895815] 9.342882 1.842448 30 

7 59062 535 63527 36473129 

2 O4749] 254 09494] 3050028 

1 33] 72428[9-9894973 75454 2454627 
34 76099 692 81407 1839326 

56 |. | | | 
0 81762 410 87352 12648125 

5 309.3387418 128 93493290 0671024 
a . 93065 9-93893845] | 99220 0078023 
al 38] 98700] 65562 9.3505 143610. 0.6494857 22 
1 |2{9-3424335 279 11059] .. 5594121, 
%% | ___ 29963 2.282292 16958 83032 20 
7 41 15580 7119. 1555 7713119 
ls 2 21190: 427 28763 7123718 
W al 26792 142 34650 6535017 
3238619.9891856| | 40530, 5947016 
39 232923 571] 4642 8339815 
: 4619. 3443552] 285] [9.3552267 10.6447733 14 
| 147 491249. 9890998 58126 41874113 
64688 7111 63977 3602312 

19] 60243 424 69821 3017911 

— 5224 — 4237 226582434219 
519.34713369. 9889849 9.358148 10.641851309 

52 76870 $00} 1 87310 126900 8 

= 822907 "442 93120 06874 | 7 

54 8791719.9888982 908935 01065 6 
22429 693] [9-3904736|10.0395264|_5 
6 98934 403] | 10531 89469] 4 
$719-3504432 113] 1 156319 836813 
55] . 09922[9.9987322] | 22100 77900| 2 

59 I5405 531 27874 72126| 1 

wes 20880 229 33641 66359 0 

| | Ce/ine Sine | | Cotangemt | Tangent | S 

|| 102 Degrees as S 


* H 4 a 


ARTIFICIAL SINES 


| 


— 


| 0 © cw —— 9 10 r 


1 3 Degrees 16 6 


Sine | Cofine | Tangent Cotangent 
9.352088019.9887239] [9.3033041 
2034919-9886947 39401 
31810 655] | 45155 
37264 363 50901 
42710 „ 56641 
__4815019.9885776 623744 _ 

9. 9-3553582 482| 9.3668 100 10.6331900| 5; 
59007 + 288[} + 73819 26181 
64426]9.9884894 79532 20468 
69836 599] | 835238 147620510 
75240. 303 _90937] __ 09063 

9.3580637| 008 96629 03371 
860276. 9883712 9. 3702315 10. 6297685 
914090 415] | 07994 92006 
90785 118 13667 86333146 

2 3 602154 9. 9.9882521 | 19335 80667 
6075156 523 9.3724992 10. 62750084 
12870 225 30645 69355 
18217 6.9881927 36291 63709 
235580 628] | 41930 58070 
28892 229 4253 5243] 

9.3034219] 029 [9.3753190|10.6246810 
39539[9.9880729 58810. 4119013 
448522 429 04423 35577 
50158 128 70030 2997030 
55458 9.9879827 23631 24360133 

9.36607 50 525 [9.3J781225|10.62187753/ 
66036 223 86813 13187 
7131519.9878921 92394] 0760613 
76587 618 39759 92975 
__ $1853] 315 2.383832 |10.6196463 
Cee Sine ] Cotangent | Tangent |x 

| 103 Degrees 70 


—_—— 
* — 
* 


—— 


. XANGENTS. 


"Hz 


* | ©'Sime |! | Cotangent | 
309. 3681827 9. 5 95 28427 2 (20.6196463|20 
21 87111 09100 9090029 
9230319. 14655] : B85345|28 
"D70001, | 203081 ©9707 
9. 3702847 1 237488 74235226 
35|___0807919- e 25 
9. 3713304 | 9.3836816 10.0163184 24 
18323 | 42340] 6766023 
23735 478580 63214222 
28940 53370 4663021 
34139 263 58876 66 — 4112420 
937393319. 9874055 9. 38475 10.6135624|T9 
44517 648 69869] 3013118 
49696] 339] | 75356] 24 644/77 
54868 031 80837 19163 16 
4] __ 60034 9.987 9873722 | 86312 tp 13688015 
9.3765 194 413 97810 0821914 
170347 103 97244 02750113] 
754939. 972793 9 390270010. 609% 30012 
"3 0083 482] | 08131 9184911 
83257 1 133223640510 
51 8 ee 9-3919034|10.6080966| g | 
96015 549 [24466 755340 8 
9.3801 129 236 2989 70107] 7 
86237 9:5870924 35313 64687 6 
of 11339 11 40727 59272] 5 
2 Ly 3 — — — Ol nc OC 
5019. 38 16434 298] [9-3946136|10.6053864| 4 
$7] _- 21523[9.9869984| | 51538 48462] 3 
5% 26606 670 36935 43c05] 2 
59] 31682] 336 2326 37674| 1 
bo n 041 13 32289 0 
— Sine || Cotanget | Target | 
= 103 Deere 2 8 


— — | * 
— 
a % 
— I ” ”y = ID 
— — = — — — 
22 — * - = — — — 
— — . — — _—_ — hen on — 


ARTIFICIAL SINES 


$-J . 22 165 Bi 
.de | Cofine © | | | Tangent | Cotangent | - MI: | __ 
[_<[9-3836752 |9.9869041| |9.3967711þ10:6032289 52 
| 1 41815|9.98687206 73089 26911050 
2 468733 4100] 78463} 22537 5 , 
1] 3 51924 094 | 83830]  16170[55 
4 56969 |9.9867778] | B89191] 1080956 
. 62008 461 2447 2843035 1 
59.386740 144 9989 00104), 
772067 9.986682 9. 4009240 10. 5994760534 
3 77087] 509 15/8 309422 
9 82101[ 191] . 15910] 840905 
100  87109|9.9865872 | 21237] 787635 
ji] 92111 533 [9.4026558[10.5973442 9%“ 
f 12}. 97106] 233 31873] 68127030 
1139. 3902096 9.98649 13 37182 628180) 
07079 593 42486] 57514 ( 
435 12057] 2272 427284. 52216145 13 
769.3977028 9.9863951 9.405075 16.594924 %. 
7 21993 530] 38363 4453½% % 
188 26952} 308 63644 3635 % 
19 319059. 9862986 68919 310811130 00 
20] 36852] 663 74189} 245810140} = 
2119.3941794 349 | [94079453 10.592054 %“ 
122] 46729] 917 84712 152883807 
23 51638 9.9861693 899666 1003337 5 
24 86581 369 | 95212] 04788030 = 
23 61499]. © 045| |9-4100454| 10. 5899546 |35 — 
2619.3966410[9.9860720| 05690] 9431034 $19.4 
271 71315 394 10921 8907933 4 
28] 76213 6069 16146] 8385432 
29] 81109 9.989742 [ 213660 7863431] 1 
30 85996] 416 26581] ⁵„72419—68—(— 
8 0 —Cojme | Sine | Cotangent T7 angent | . Es 
£2 7” Pere 75 I. 


1 


on 
Gt 


LE A CREE EE, IU r r i. FE ei ht MS. ERR.” OE. ] ↄ ñ . >. 


Min. | 


| 


AND TANGENTS. 


; 15 Degrees 164 | 
*| Sine | Coſine || Tangent | Cotangent * 
9.4268988 9.9839105] [9-4429883 2 30 
735419.9838 755 34786 6521429 
780899 404 3968 60315128 
82631 052 44579 55421127 
87169 9.983770 49468 5053226 
e 84352 45064825 
96228 9.9836996 9.449232 10.554078 24 
9.43007 50 643] 64107 3589323 
05267 290 68978 3102222 
909779 9.98359 36] 73843 2613721 
142866 382 78704 2129620 
94318788 227 9.4483561 10. 55 1643919 
223285 9.9834872[ 88413 11587118 
27777 517 [ 93260 0674017 
23226444 1561 98102 0189816 
5 352469.9823805 2492940 8.842250 15 
509.4341223 449 07774 9222614 
45694 092 12602] 658739813 
| $016119.9832735 17427 82573 12 
. $4023 ES +, 22246 7775411 
590800 019 27001 72939|10 
94363592 5837661 5.453787 10. 546812809 
67980 302 36678 633228 
Bl 72422 9-9830942 41479 58521| 7 
#| 76859 583 40276 53724| 6 
S|__ 81292 ri 51069 48931 5 
$19.4385719/9.9829862 | 9.455857 |10. 5444143] 4 
„90142 501 60641 39359 3 
94560 140 65420 34580 2 
998973 9.9828778 70194 29806] 1 
Pl 03381], 416] 74964 25036] © 
Cine Sine | | Colangent Tangent Wh 
E 05 Degrees : 74 S 


ARTIFICIAL SINE S 


- ˙ * 


8 I 16 Degrees- : 163 — 
ah Sine | C91 ne Tangent | 'C "Cotangent |” 
E 44033819. . |9:4574904| 10.5425036 bo 
12] ;- --075$47- | $0841 79730| _ 20270 59 
2 12182 7691] | 84491 15509 55 
| 3] 16376 7328] | 39248] 10552 
420965 696494001] 0999 56 
2 — 83 — 8 88742912315 
649.4429728 79. 5 9-4603492 10. 5396508 5 
i 347081; 97217: | 09932 9170815; 
88 38472] 65506 12967] 2703305 
9 42837 5140 17697 82303 51 
10 421974224 22423 223577 50 
119.4451553 9.982440 9.427145 15.537285 
12 6359044 of 31863] 68137148 
13] 0250 3674 36576] 6342447 
114] 64591 3306 41285] © 58715146 
7.3 8M 68927 2938 45990 2401045 
169.4473259 9. 9822569 9465069010. 95349310 44 
17 77386 2201 55380 44014 |43 
18 81909 | 1931 60078 39922 42 
190 86227 1462 64765 35235 41 
20 90540] _ 1092 69448 30552 40 
216 94849 5721 e 10.532573 J 
22] 99753 03510 78802 21198038 
239.4503452 9.9819979 83473 1652713] 
24 07747 9608 e 11861436 
25]. 12037] 2236 22851] 7199 
2609. 45163229, 9818863 97459 02541134 
127] 206033 8490 0211210. n 33 
288 24879 8117 06762 92323832 
29] 29131 7744 11407 8859331 
382370 16048 383952139 
Cee . Sine | Cotangent | Tangent 
+] | 7 106 - Degrees | N 


* 


9-45 


AN DPTANGENTS. 


. _ Degrees 163 | 
g Sine Co ſine Tangent Cotangent 
52222 9.87737 N715948 19.283922 30 
1 37081 6995] | 20688 7931529 
p| 41939 6620 25318 7468228 
nl 40192 6245 29947 70053127 
50441 5870 34572 65428 v0 
5. 34585 5494 39192 60808025 
69. 45589269. 98131179. 4743808 10. 325619224 
63161 4740 48421] ⁵ 6137923 
67392 4363 53029 46971022 
21618 3986 57033 4230721 
| 75840] 3608 62233 37707120 
19.45 800358 9.98 13229 [9.4760829]10.5233171|19| 
11 $4271] 2850 71421 28579] 18 
66 88480 2471 76009 22399117 
92684 2091 80592 1940816 
25884] 1711 83172 1482815 
0.400 10799. 98113310 9.478948 10. 52 10252 14 
i 05270! 0950 94319 05081113} 
09450 0569 98887 O1113|12| 
13638 56187 [9.4803451110.5196549 117 
1286.980980 080110 9198910 
194021959] 9423] |9:4812566110.5187434] 9 
26158 9040 171188 $2882] 8 
230323 8057 21666| 7833447“ 
34483] 8273 26210 737906 
38639 7889] | 30750] 65092500 5 
9-4042790[9.9807505| |9.4835286|10.5164714 4| 
46938 7120 39818 6018203 
51081 6735 44346 55654 2 
55219] ©6349 48870 51130] 1 
— 59353]_____ 5903 53390] 46610 © 
Cine Sine Cotangeut | Tangent | .| 
106 Degrees 73 — 
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8 17 Degrees 162 
* Sine Cofine 3 =; angent | Cotangent 
_019-4059353[9-9805963| 9.4$53390| 10. 5146610 
11 03483 5577 57907 42093 
2| 67609] 5190 62419 37581 
3 71730 4803 66928 3302 
44 75848 4415 11433] 28367 
2 — 222.0 4027 289233 24067 
609.4684069 9. 9803639 9. 4880430 10.51 19570|« 
| 7 88173 3250] | 849244 150760 
8 92273 2860 89413 10581]; 
9 90309 2471 93898 0610204 
10194700401 2087 98380 01620] 
11 0454819.9801690 9. 4902858 10. 3097142 
14 2863 2299 926068. 
13 12710 0908 88198|; 
4 16/83 0516 8373100 
15 20836 9124 EEA 28 _ 79269 
1019.4724922|9. 9799732 9.49. 10. 507410 
7] 29955] 2% 29646] 8350 
18 33043 J, 940 | VEST: 2 68903 
19 370974 1 34 1/4; 8 45 * 61455 
20 41146 - 8158} ae 57012 
219.4745929. 9 7 9 9. 4947429 10.052571 
22] 49234]. 58# 51865 48135 
23] 3327118 56298 43702 
24 37304 60727] 39273 
25] 61334 2] |___65152] 34845 
269-4765359 9. 9.496957 4 10. 500426 
e 69380 739% 26009 
28 733906] 78406 21594 
29 17499] 4593 82816 17164 
3ol $1418 4193 87223 12777 
N Cane Sine | Cotangent | Tangent 
+: i 107 Degrees 72 


AND TANGENT S. 


1 Degrees 162 ms 
Sine 8 | Cofine Tangent | Cotangent 15 
94281418 9.979419] 24987223 19.012777 30 
nl 35423 3796 91626 08374 29 
39423 3398 96026 9397428 
93420 29989. 500042210. 499957827 
97412] 2599 04814 95186 26 
9. 4801401 2198 09203 90797 25 
05385 9. 9791798 9.5013388 10. 4986412 244 
09366] 1397 17969 82031|23; 
V 77653 22 
17315 O99 26721 73279021 
21283. 192. 231092 6890820 
9.425248 9.978979] 9.5035459 10. 4964541 19 
29208 9386 39822 60178 18 | 
33165 8983] | 44182 5581817 
37117 8579] 48538 5146216 
11 
9.48450 109.9787770 9.5057 240 10. 494276014 
48931 7365 61586 38414 |13} 
52888] 6960| 65928 340% 12 
56820 6554 70267 29733011 
60749 6148 74602 25398 10 
109.4864674 9.978741 9.078933 10.492 1067 gf 
68595 5334 83261 16739 8 
72512 4927] | 87586] 124147 
76426 4519 91907 05093] 6 
— 30335 411146224. 92726 5 
9. 46842409. 9783702 9. 5100539 10. 4899461 4 
288142 3293 04849 951513 
92040 2883 09 156 90844 2 
95934 2474 13460 863401 
99824 2063 17700 82240 © 
Cone Sine | | Cotangent | Tangent 
=_ Degrees 72 * 
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18 Degrees | I 16 I 
Sine Cofine | 2 angent Cotangen- 
9.4899824 9. — 9.511770 10. 4882240 
9.49037 10 1653 22057 77943 

VVV 

11471 0830 30641 69359 | 

15345] O418] | 34927] 650/25 

19216 0006] | 39210 607905 
9-49230839-9779593 9.514949 10. 48565100 

26946] 9180 47766 92234 

30806 8766 32039 47961 

346611 8353 56309 43691 

35513]. 2938 [ 60575] 23942505 
9.49423619. 97775239. 9.5164838 10.4835162 

46205] 7108 69097 30902 

50046 60693 73353 26647 

53883 0277] 77606 22394 

57716 —8⁰⁰ 1 5 81855 18145 
9.490154519-9775444| [9.8 186101 10.48 138990 
63370 5026 90344 0963000 

69192 4609 94583 054174 

73010 41910 98819 0118106 

2824 3722 9.520 305210. 2220900 
94980635 9.9773354 07282] 92716] 

84442  2934|| 11508) 388492 

38245 23135 15730] 8427011 

92045 2095 19950 800505 

95840 3 16744]. 24166] 75834] 

9903319-9771253] [9.5228379|10.4771021 
9.5003421 0832 32689 67411]! 

07206 0410 36795 63205 

10987 9.97699 88 4099 9 % 5900 

TT 

Cofene Sine Cotang. Langem 
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AND TANGENT S. 


Degrees 161 

Cine | Tangent | Cotangent | 
764|9-9769566] [9.5245199[10.4754801|3o| 
9143 49395 5060529 
87200 53589 4641128 
8296 57719 42221027 
7872 61966 3803426 
7447 66150 3383025 
39.975022 |6. 527033110. 472900924 

6597 74508 2549223 
6171 78682 21318 22 
57450 82853] 1747/21 
=. $7021 1297920 
9.976489 109.5291186 10. 47088 74 19 
4404 95347 04053118] 
403% 99505 00495117} 
3608] [9.5303061]10.4696339 | 16| 
«S701 i: 9218715 

9.9762750 9.531961 8803914 
2321 16107 | 83893 13 
1891 20250 7975012 

1461 24389 756111114 
__1030 28520 7147410]. 

9.9760599| [9-5332059]10.4667341| g 
8167 36789 6321118 
9.9759730] | 42910 59084 7 

9303 4.5040 54900| 6 
8870 49161 50539 5 

— — b 8 —— 1 

9.9758437 | [9-5353278]10.4040722| 4 

8004] | 57393 42607 | 3 
7570 01505] 33495] 2 
7135 65613 34387 | 1 
6701] | ___ 69719 30291] of 

diue PL Cotangent { argent 3 
Degree . 5 = | 


* I 


ARTIFICIALSINLS 


wY 
* 


= 5 Degrees 9 w 1 
LE Sine Caſine Tangent Cotangent 
09.126419 9. 97567010 [9.369719 10. 4030281 
. 30086] 6265 73821 26179 
| 2 33750 5930] | 77920 22080 f 
3 37410 5394] | 82017] 17983]; 
4 41067 4957] | 86110 13890 
5 44721 4521 90200 09800 
619.5148371]9.9754083] 94287 0571315; 
7| 52017 3646 98371 01629 
8 55660 3208 9540245310. 4597547 
99 59300] 2709 065310 93469 
10 62936 2330 10606 89394 
1109. 5100509] 9.9751891| [9.5414678]10.4585322 
12 701988 1451 18747 81253144 
13 73824 1011 22813 771874 
14 77447 0570 26877 73123140 
EZ 31066 - 0129 30937} 69063 
169.5184682 9.9749688 . 5434994 10.4565006|44 
117 88295 9246 39048 60952 
18 91904 8804 43100 96900040 
19] 95510 8301] | 47148] 52352 
ſ20] 22112 2918 51193 48807 
[2119.520271119.9747475| |9:5455236[10.4544704/3 
22] 06307 703i] F 59276 40724.|3{ 
23] 09899 6587] þ 63312 36688 
24] 13488 6142 67346 3205413 
25 17074 5097 713777 - 2862313 
269.5220656 9.974251 9.547405 10. 4524595 
27 24235 4806 79430 20570 
28 27811 4359 83452 10545 
. 3913 $7471] 12529 
300. 34953 34660 [ 91487 0851313 
0 Oh ime þ Sine |-\ Cotangent | Tangent 
Fg | 109 Degrees 70 


* 


= ora Ott ai... ite 


' 


AND TANGENTS. 


19 


— | oa. wo lol 


> Degrees 160 

IN Sine | | Cofme || Tangent Cotangent | 
7 223.953 9.973455 9-5491487 |10.4508513 

a 38518 3018 95500 045002 
3 42081 2570 | 99511 00489|2 
17 45640 2122] 9.503519 10. 44964812 
49796 1673 07523 92477 |2 
—.2 2 — 224 | 11525 947512 
369.5256298 9.974074 [9.5515524 10. 4484476 

nl 59844 0324 19521] - . . 80479 

Wi ©338719.9739873 23514] . 76486 

3 66927 9422 | 27504 7249621 
p|___79463| 8971 31492 68508 20 
1 95273997 9.9738519 9.553547) 10.446423 dt 
2 77526 8067 39459 60541018 
66 1053 7615 43438 5656217 
ul 84577 7162 47415 52585116 
45 88097 +. 0700]: 51388 48612 15 
609.52916149.9736255 [9.5555359|10:4444041 14 
9 95128 5801 59327 4067313 
40 98638 5346 03292 36708 [12 
909.5302146 4891 67255 327451 
5650 4435 3 287860 
59.530951 9.9733980ſ 9.5575 1710104424829 9 
G2 12649 3523 79125 208751 8 
93] 16143 3067 83077 16923 yl. 
I] 19635 2610 87025 12975 6 
E|__23123|___2152| | gogn1]  ogo2g| + 
56 9.5326608 9.973 1694 9491410. 4405086 4 
30090 12360 98854 0114613 
33559 0777] 9.5602792 10.439708 2 
1 37044 03180 66727 93273] 1 
{-|___ 40517 9.972988 0059}. * 89341]. © 

Cine Sine Cotangent | Tangent | = 

BY 109 Degrees 70 = Q [ 


T1 2 


ARTIFICIAL SINES 
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| 20 Degrees 159 

* Sinę Cofine | Tangent Cotangent. | 

_019.534951719 9729858] 9.551069 100.4389341 

143980 9398 145888 8412 

2 47452 8939 18515] 81485 
3] 50915 8477 22439 7150115 

4] 54375 8016 26360 73640 
2228322834 30278] 9722 35 
609.5361286 9.972 7092 [9.634194 10. 4365806 
7 64737 6629 38107] 61393053 
18 68184 6166| | 42018 5798215 
9 71628] 5703 33. 94075151 
100 75069] 523949831 01695 
119.5378080 9.972477 9.653733 10. 4346267 
12 81943] 4310 57033 4236714 
13] 35375] 3845|| 61530] 3847014 
14] 88804 3380 05424 345764 
x5) ___92230| __ 2914|| 69316] 3068414 
16 9.53956539.9722448 9. 3673205 10. 43267954 
17] 990733 1981] | 77091 22909 
189.5402489 1314 80975 190254 
Ig} 05903 1047 84856 1351440 
20] 993144 0579 $8735 1120514 
219.5412721 10 9261110. 430/3893 
22 10126]9.9719642 96484 0351003 
23 19527 9172| [9.5700355] 10. 4299645 
244 22926 8703] | 04223 9577113 
25 26321 8233 08088 9191213 
26]19.542971319.9717762} [9.5711951] 10. 42880495 
25 33102 7291 13811 8418903 
28 36489 6820 19669 8033113 
29 39873 6348] 23524 764701} 
130|__43253|___ 58761 |___27377| 7202313 
Cine Sine | | Cotangent | Tangent | 


110 Degrees 69 


— — —B— 


AND TANGENTS. 


—— 


20 


Degrees 


159 


woe 
SI OI SO | © 


oo — 3 . 
*| Cine Cone | T angent Cotangent | 
30 9-5443253[9:9715876] [95727377 |10.4272623 
21 46630 54.04 31227 08773 
2] 6500006] 4931 35074 04926 
36 73370] 4457 38919 61081 
2306745 3984 42761 57239 
= 60110 2332309 466011 53399 
0 63472 9.9713035 9.750438 10. 4249562 
„ 66832 2560 [684272 45728 
0 70189 2084 58104 41896 
MW 73542 1608 61934 3806621 
| 26893 1132 65761 34239 
1.9.5480240 0655 9.576988 510.4230415 
83585 0178 73407 20593 
86927 9.970970 77226 22774 
90266 9223 81043 18957 
293602 8744 84858] 13142 
96935 9. 9708265 9.788669 10. 4211331 
9.5500 266 7786 92479 07521 
| 03592 7306 96286 03714 
06916 68269. 580009010. 41999 10 
10237 6346 03892] 956108 
95513856 9.97058659.5807691 92309 
j 16871 5382 11488 88512 
3 20184 4902 15282 84718 
2 3494 | 4419 190744 80926 
26801 3937 22864. 77136 
9.5530 10599703454 9.582665 110.4173349 
33406 2970 30435 29505 
36704 24861] 34217 5783 
39999 2002 37997 62003 
1317 41774. 38226 
 Cofine | Sine | | Cotangent | Tangent 
110 Degrees 69 
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21 Degrees 158 
Sine C N Tangent Cotangen: 
95543292 9.229181 |9.5841774|10.4158226 
65810 1032 5549 4451 
9868 0547 9321 0679158 
9.5553152 0619. 385309110. 41469095) 
64339. 9699744 6859 3141 
9711 9087] 9.860624 109.4139376 
9.556298 7 9.9098 600 438606 60514 
6259 8112 8147 1833 
9529 7624] |9.5871904 |10.4128096 
9.5572790 7130 6660 4340 
6060] 6647 9413] 8587 
932119.9696158| [9.5883163|[10.4116837|49] 
9.5582579 5668] | 6912 23088 
5835 51779 5890657 10. 4109345 
9088 4687 4401 5599 
2.592338 — 4196 8142 1858 
558519.9093704| |9.5901881|10.4098119 
| 8829 3212 5017 4383 
 19.5602071 2920 93311 0649 
3310 2227 9.913082 10. 4086918 
461734 6812 3186 
9.561177919.9091241| 6.59205 3910. 407946105 
5010 0746} 4263 5737 
8237| 0252 7985 2015 
9.621462 9.968977 9.593 170510. 4068295 
— 585 9262 5423 4577 
79049. 9688766 9128] 0862 
9 5631121 8270] 9.594289 1 10.4037 149 
4335 1173 6561 3439 
7546 7276 9.950269 fo. 4049731 
9.564074. 56779 (3925 025 
Coſine Sine Cotangent | Tangent | 
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Degrees 158 
Cine Tangent | Cotangent | 
9-5049754 |9-9686779] [9:5953975|29-4946025 
6281 7679 2321 
5783] [9.961380 10. 4038620 
9.560303 52844 5079 4921 
4785 8770 1224 
4280] 19.5972470|10.4927530 
9.96083780] | 6162 3838 
9.663137 32850 9852 0148 
6 2784 [9.5983 340 10. 40 16460 
2203] 7225 2775 
9.672689 1781] 9. 5990908 Lo. 4009092 
9.968 1279 4588 5411 
0777] þ . 5267 1733 
9.5082217 0274| [9.6001943|10.3998057 
9.967977] | 5627 4383 
9267 9289 0711 
9.569 17210 9.9678 763 [9.6012958| 10. 3987042 
8258 6625 3375 
7753] [9.6020290|10.3979710| 
95701200 7247 3953 6047 
74¹ 7013 2387110 
9. 9676235 [9.6031271|10.39608729| g| 
[9-5710b56] 6728 4927 5073] 8 
5221 8581 1419] 7 
4713] [9-0042233110.3957767| 6 
59.720087 4205 5882 4118] 5 
9.9673097 9529 0471 4 
3188 9.6053 17410. 3946826 3 
2679] | 6817 3183| 2 
9.5732620 2169 [9.6060457|10.3939543! 1 
i059] | 4096 5904 | © 
Sine Cotangent | Tangent | < 
Degrees 68 Of 
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= 22 Degrees I57 
Eel Sine ue | Tangent | Cotangent 
| 0[9-5735754|9-9671659| [9.6064096| 10.3935904 
11 8880 11480 7732 2268 
29.742003 0637 9.607 136610. 3928634 
845 5123 0125 4997 e 
| 4 8240|9.9669014| | 8627 1373]5t 
519-57351350F 9101 9.60822 54 10.3917746 
'6 44688 8588 5880 4120 
75678 8075 9503 oa 
809.5760685 7562 9. 609312410. 3906876 
9 3790 7048 6742] 3256 
10 _6892 6533 [96100359] 10. 3899641 
11 99919. 9066018 3973 6027 
129. 5773088 5503] | 7586 2414 
13 6183 4987 9.6111196 10.38 88804 
14 9275 4471 4804 519646 
159.8782364 43254 8409 1391 
16 545019.9603437| 9.122013 103877987 
8335 2920 3615 4385 
189.5791616 2402 9214 0986 
19 4695 1884| [9.6132812]10.3867188 
F 899 2 
219.5800845 0846 9. 6140000 | ©0000 
22 3917 0326 359110. 3856409 
23 69869. 9659806 7180 2820 
24|9.5810052 9285| |9.6150766|10.3849234|30 
25 3116] 8764 4351 5649 
26 611719.9058243] 79344 2066 
27 9236 77219. 6161314 T0. 3838480 
289.5822292 7199 5093 4907 
29 85213 6677 8669 £21321 
30 8397 6153 6.617224310.3827757 
Toene Sine | | _Cotangent | Tangent | > 
112 _Degr ces 67 ] 


AND TANGENTS. 


27 Degrees 175 5 
Sine Cane | | Tangent 6 otangent | = 
9-582839719-9656153| [9.6172243110.3827757] 30 

319.5831445 5630 5815] 4185129 
2 4491] 5106] | 90385 0615128] 
33] 7535 45 029.6182953 10.38 1704727 
349.3840376 4057 6519 348126 
35|____3915| __ 3532] 9.619008 190.3809917 28 
3660 6619.963006 3645 635524 
J7 9685 2480 7205 2795 23 
389.8852716 19539. 620076210. 379923822 
39 5745 1426 4318 668221 
40 8771] 0899 7872 2128 20 
119.3861795 0371 9.6211423 10. 378857719 
| 48169.9649843 4973 5027118 
4; 7835 93144 8520 1480|17 
49.587081 8785 [9. 622206610. 377793416 
451____3805| __8256|| 5609] 4391/15 
46] 687619.9047726 9150 08501 14 
67 988 7195] [9.6232690]|10.3767310|13 
46 9.5882892 6665 6227 8773112 
49 589 6133 9763 02371111 
—. 827 5602 [9.6243296|10.3756704|10] 
519.5891897 9.964069 6827 3173] 9 
52 4893 4537| [9-6250356|10.3749644| 8 
53 7888 4004 3884| 116] 7 
54.9. 39008 80 3470 7409 2591] 6 
5 3869 2937| 96260932 10. 3739068 5 
56] 685619.9042402 4454 5546| 4 
5] 9841 1868 — 79 20271 3 
569.5912823 1332 9.627 149110. 3728 309 2 
59 5803 0797 5006 4994| 1 
[60] 8780 o261]] 835190 1481] 0 
Caine Sine | | Cotangent 7 angent | 
112 : Degrees 67 1" | 
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| 23 Degrees I 156 1 
Sine Coſine | T, angent | ' Cotangent | 
9.5918780[9.9640261| |9.6278519|10.3721481 
9. 5921755 99039724 [9-6282031|10.371796g 
4728 g187]} $5540 4460 
7698 8650] | 90488 0952 

9. 5930666 8112] 9.6292553 10. 3707447 56 
2 224 —— 5887223243 
65594 9.963736 9558 0442 
„ 9355 64969. 630305810. 3696942 
G- 5942513 5957 5556 3444 

5469 5417] 9.63 10052 10. 368994805 
8422 4877 3543. 6435 
9-59513739.9634336 7037 2963 

4322 3795 96320527 10. 3079473 8 
27268 3253 4015 5985 

9.59602 12 2711 78011 2499146 
3154 2168| [9.6330985 (10. 30609015 
6093 9.963 1625 4468 5532 
9030 1082 7948 2052 
9.5971965 0538 9.6341426 10. 3658574 
489799629994 4903] - 5097 
. 
9.59807 549.962 8904 9. 635185010. 3648 130 
3 8358 5321: 4079 

6602 7812 8790 121003 

9523 7266] 9.6362257 10. 363774336 
93992441 _ 6719 3722 4278 
5357 99626172 15 9185 0815 
8270 36249. 637264610. 3627354 
9. 6001181 5076 6106 3894 
4090 4527 9503 0437 

6997 3978] [9.0383019] 10. 361698103 

Coſine Sine Cotangent | Tangent 
113 : "Degrees 5 
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8 23 Degrees 156 
Sine Cofine Tangent | Cotangent 
90 9. 6006997 |9.9623978 9.6383019|10.3616981|zof 
F 9901 3428 0473 3527129] 
329.6012803 2878 6925 007528 
33 570g 2328 9.639337 10. 360662527 
14 8600 1777] | 6523 3177|26] 
1519. 6021495 1226 |9.6400269|10.3599731|25 
10 4388 9.920674 37144 628624 
37 778 0122 7156 284423 
5.9.6030 1669.961969 |9-041059710.3589403 |22 
30 3052 90160 4036 596421 
40 5936] 8463]. 7473 20852720 
41 88179. 9017909 9. 642090810. 357909219 
9.604 1696 7355 4342] 665818 
Bl 44573 0800 1113 222717 
ul 7448 6245| |9.6431203|10.3568797|16| 
6 96050320 56890 4031 5369 15] 
66 3190[9.9015133 8057 194314 
4 6057 4576| |9.6441481]10.3558519| 13 
4 8923 4020 4903 5097|12] 
409.6061786 3463 8324 1676011 
4647 2904 |9-0451743|10-3548257| 10 
51 7069.961234 5160 48409 
5219. 6070262 1787 8575 14251 8| 
53] 3216 1228 |9.6461988|10.3538012| 7| 
54 6068 0668 5400 4600] 6 
9 8918 0108 8810 1190 50 
509.5087765 9.959548 9.5472217 10.527783 4 
F 4611 8987 5624 4376 3 
5d 7454 8426]| go28] 0972 2 
50,9. 6090294 7864] 9.648243 110.3517569 1 
000 3133 7302 3831 4169] © 
Cone | Sine Cotangent | Tangent | < 
113 Degrees 66 5 
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| [ | 24 Degrees 1 
| bal Sine 2 Cee | Tangent | Cotangen. 
99.023133 9.9607 302 9.648831 10.35 14169 
11 59690 6739 e 
2 8803 6176 9. 649262810. 3507372 
319.6101635 36122 5023 39% 
11 4465 5048 9417 0563 
1 2293. 4484 2.502809 10. 3497191 
609.6110118 9.96039 19 6199 3801 
12 2941] 3354 9597 0413 
8 5762 2788] |9.6512974|10.3487026 
9 8580 2222 6359 3641 
109.6121397 1635 | 9742 0258 
by __  421x[9.9601088] |9.6523123]10.3476877 
12 7023] 0520 0503 3497 
13]  983319-9599952 9881 119 
149.6132641 9384 9.6533257 10. 3466743 
15 5446] r 6631 3369 
$:0] 8250 9.998246 9.640004 80. 3459996 
1719.614101 7676] | 3375 6625 
[AG 3850 7106: 6744] 3236 
19 6647 6535 [9.6550112|10.3449888 
TTT. v __ 9508 
2119.0152234[9-9595393 0841 3159 
22] 5024] 4821] |[9.6560204 |10.3439790 
23 7812 4248 35644 6436 
249.6160598 3675 6923 3077 
25 3382 3102 9.65702 80 10. 3429720 
26 616499592528 3636 6364 
27 8944 1954 6989] 3011 
289.6171721 1380 9.658034 10. 3419659 
299 4496 0805 3692 6308 
30 7270 0229 7041 2960 
Ceſine Sine  Cotangent . angent 
a . Degrees : | 65 
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24 Degrees 155 
Sine Coaſine 1 angent | Cotangent 1 
9.61772 709.9890229 9.688741 1.342960 
9.618004 19.958963 9.659038 710. 3409613129 

2809 9077 3733] 6267 
5570 8500 7076 2924 
8341 7923] |9.6600418[10.3399582| 
9.6191103] 172345 3758 06242 
3864[9.9580707 7097}; © \.- 2908 
6622 6188] [9.6610434|10.3389566]2 
9378 5609. 3709 231 
9.6202132 5030 7103 2897 
48844 4450] |9.6620434110.3379506]' 
763419.9583809 3705 6235 
9.6210382 3288 7093 2907 
3127 2707 9. 663042010. 3369580 
5871 2125 3745 0255410 
8612 1543 2069 2931/15 
9. 622135719. 9580961 9.664039 110.3359609 1 
4088 03780] 3721 628913 
68249. 95797944 __ 7030] 2970/72 

9557 9210] 9.660346 10. 334965411 

9.6232287 8626 3662 6338 
50169.9578041ʃ[[¹⁰8 6975 3029819 
7743 7456 9.666028 810.3339712 8 
9. 6240467 6870 3598 6402 7] 
3190 6284 6907 3093 6 
8 5697 19.6670214 10. 3329786] 5 
862919.957 5110 3519 6481] 4 
9.625134% 45% eb 3177] 3 
4060 3934 9.668012610.3319874 2 
6772 3340 3420 6574] 1 
28483 2757] |_ 6725 3275] 0: 
Coſine | Cotangent | Tangent 46 
Degrees 65: 18 
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[8 25 Degrees 134 
| * Sine | _Cofine | Tangent | Cotangent | 
1_019.6259483|9.9572757| |9.6686725|10.3313275|c 
19.626219 109.9572168 |9.6690023| 10. 3399977 
| 2 4897 1578 3319 668 
3 7601 0988 6613 + | 
| 4[9.0270303 0397] 99066 0094. 
| 5 3003|9.9569806| [9.6703197] 10. 3296803 5 
6 5701 9215 6486 3514 
I 7} . . $397 8623 9774 0226 
89.628 1090 80309. 67 1306010. 3286940 9˙ 
9 3782 5657 0345 3055 
10 6472 6844 9628 0372 5 
fill 91609. 9506250 9.6722910 10. 3277090 
129.6291843 5636 6190 3810 9.6 
134 4529 5061 9468 0532 
14 7211 4466 9.6732745 10. 3267255 
13 9890 3870] | 6020 3980 3 
16 9.6302568 | 9. 9563274 | 9294 070 9.6 
F 2678] 9.6742 566 10. 3237434 
118 7917 2081 5836 4164 
199. 63105899 1483 9106 0895 
1420 3258] 08869. 96752372 10. 3247628 9.6 
 jaij 5926 0287 5638 4.362 
122  8:9119.955968g9 8903 1097 
239.6321255 9089 9.6762 165 10. 3237835 9. 6. 
124 3916] 84900 5426 4574 
4 25|_ 6576 2890 | 38686 1314 > 
26] 9233[9-9557289| [9.6771944|10.3228056| 
i 279.6331889 6688 5201 4799 9. 6 
! 28 4542 6087 8456 1544 
5 29 7194 5485| 9.678 1709 10. 3218291 
302844 4882] | 4901 _ 5039 =o 
{1 | | __Cofime | Sine *Cotangent | Tangem | <_|__© 
l iS: 115 5 Degrees 64 : 1 
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25 Degrees | I54 
F Coſine | Tangent Cotangent HE 
3019-03398441[9.95 54882 9.6784961 10. 3215039 30 
2 9.0342491 4280 8211 1789 29 

5137 3676] [9.6791460 10. 3208540 28 
7780 3073 4708 529227 
9.6350422 2469 7953 204726 
562 1864] 9.6801198 10.3 19880225 
509919.9551259 4440 556024 
8335 0653 7682 2318123 
9. 6360969 0047] 9.68 1092110. 3189079 22 
36019. 9549441 4160 584021 
3 8834 7396] 260420 
88599. 95482279. 682063210. 3179368 19 
9.6371484 7619 3865] 61351 
4108 7011 7098 290212 
6731 6402] [9.68 30328 10. 3169672016 
9351 5793 2252 — 444315 
9.638 19699.9545184 6785 3215614 
4585 45741 [9.684001 110. 313998913 3 
7199 3963 3236 676412 
9812 3352 6459 3541/11 
96392422 22741 2581 331910 
50309. 9542 129 9. 6852901 10. 3147099 gf 
7637 1517 6120 38800 8 
9.6400241 og04f| 9338] 0562 7 
1 0291 9. 6862553 10.3137447 60 
_544519-9539077 2258 — 4232 5| 
8044 go63]| 8981 1019 4 
9. 6410640 8448] 9.687219210.3 127808 3 
3235 7833 5402 | 4508 2 
5828 7218 8011 1389] 1 
420 6602 | [9.0881818|10.3118182| of 
Coſine | Sine || Cotangent | Tangent = XY ö 
E | 115: „ . Degrees 64 S | 
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26 Degrees 133 
Sine Caſine || Te angent |  Cotangent 
9.04.18420 PETE | [9:6881818|10.3118182 
9.642 100 0 5985 5023 4977 

3596 5369 | 8227 1773 

6182 4751] [9-68914.30|10.3108570 
8705 4134] 4631 5369 
9.641347 3515] [ 2831 216955 
392619. 3532897 9. 6901030 10. 3098970 
6504 2278 4220 5774 
| 9080 1658 | 7422 2578 
9-04416054 1038] [9.6910616| 10.3089384|51| 
8 0418 38090 619150 
| 679619-9529797] | _ - 7000 3000 
9365] ͤ 917596920189 10. 3079871 
9.6451931[ 8553 3378 6622 
4496 7931 6565 3435 
7098 73080 9750] 0250 
9619 9.926685 [9.6932934 | 10. 3067066 
9. 6462178 6061 6117 3883 4% 
4735 5437 9298 0702142 
7290 4813 9.6942478 10. 3057522 
2844. 4188 3656 4344 
9.64723 959.9523562 8833 "1167 
4945 2936 [9-0952009 10. 3047991 
7492 2310 5103 4817 
9. 6480038 1683 8355 1645036 
2382 1055 9.6961527|10.3038473 
5124 0428] | 4697 5303 
7665 9.9519799 7865 2135 
9. 6490203 9171] [9.697 103210. 3028968 
2740 8541 4198 5802 
5274|____7912 7303 2637 
Cofine Sine Cotangent | Tangent | x 
116 Degrees 63 
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> 2086 Degrees | 6 153 
a Sine Caine | | Tangent Cotangent 
19-049527419:9517912] [9.6977363[10.3022637| 30} 
FT 7807] 7282] 9.6980526 10. 301947429 
329.6500338 6651 3687 6313028 
33 2868 6020 6847 3153127 
| 5395 5389] [9.6990006|10.3009994 |26 
5|___7920 4757) ⁴ 3164. 56383625 
0.9.65 10444 9.914124 6320 368024 
7] 2966 3492 9474 526623 
8 5486 2858] 9. 7002628 10. 299737222 
0 8004 2224 5780 4220121 
9.662091 1590 8930] 107020 
3035 9.95 10956 9.70 12080 10. 298792079 
10 5548 09320 5227 4773118 
8] 805919.9509685 8374. 1862612 
4.9.65 30568 90499. 702151910. 297848116 
. 4603} 333213 
3581 9.907775 7806 219514 
8084 7138] 9. 7030946 10. 296905413 
9.640586 6500 4086 5914412 
3086 5861 7225 277511 
5584 5223] [9-7040362|10.2959638|10 
80819.9504583 3497 6503] 9 
9.06550575 3944 6032 3368| 8 
3068 3303] 9765 0235 7 
5559 2663] 9.702897 10.2947 103 6 
8 2022 S 5 
9.656036 9.901380 9156 o844 4 
| 3021 0738] [9.7062284|10.2937716| 3 
5505 0095 5410 2 
7987 9.9499452 8535 1465 1 
96570468 8809] [9-7071659|10.2928341| © 
| Cofine v9 Sine | Cotangent | Tangent | & 
{146 Degrees oy” * 
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=| 27 £6 Degrees x =” 52 "Y 
i. 7 Sine | Cofine J Tangent | Cotangent {7 
_019.6570468[9.9498809| 9.221559 102928341 [69 
I 2946 8105 4781 5219 50 
2 5423 7521 7902 209858 
33 7898 6876 9.708 102210. 29189785 
409.6580371 6230 | © 4141] 55859 5 
5 2842 5585. 7258 274 55 
619. 9:6585312 9. 94949389. 7090374 106.2909626 54 
7 7780] 4292 3488 651233 
819.6590246 3645 6601 339952 
9 2710 2997 9713 O287 51 
10. 5173] 2342 [9.7102824|10.2897176 
11 76349.949 1700 | 5933 4067 4 
129. 6600093 105104 9041 0959148 
13] - 2550] 0402 [9.7112148 10. 28878524 
14 50059. 9489752 5254 474046 
115 2459 9101 8358 105642 44 
116 99119. 9488450 9.712141 10.267757 44 
17 PR 7799] 4562] 543814 
26] - 4810 7147 7662 233804 
19 7257 6495 [9. 713076110. 286922904 
20 9702 | 5842 3859 6141/4 
219.6622 1459. 9485189 6956 30443 
22 4586 4535] [9.714005 110.28 5994903 
23 702 3881 3145 6855]; 
24 9464 3226 6237 37630 
25|9-6631900] 2822 f 9329 0671; 
26 433519-9481916] [9.7152419|10.2847581|3 
27 6768 1260 5508 449212 
28 9199 06044 8595] 14053 
299.6641628 9. 9479947 19.7161682|10.2838315|3 
30]'.___4050|___ vabo 4522223 
Coſine Sine I Cotangent | Tangent 
+” $1 Degrees 62 


1 TIA 
thu JN 


toy a Of 


— 
CY ——— 


— - 


TR 


AND TANGENTS. 


= Tu | 


— 


e 
ty — ws 


— ﬀ 


IS . Ou 


+ 


Led 


- — — 
= <A> cc — — ES — — 
py » 


— — — — cnn 
- 


E 


L 4 


PEE En? 


nn 


Degrees 132 
Se Cofime || Tangent | Cotangent | - 
90044056 19.9479289 9-7164767 10.2835233[30 
6482 8631 7851 214929 
8906 7973] [9-7170933 10. 282906728 
9.665 1329 7314 4014 598627 
3749 65655 7094 290626 
ä 9218017310. 28 1982725 
8586 4.9475335 3251] 6574924 
9.666 1001 4674 6327 | 7 23 
3415 4013 9402 0598122 
5828 3352 9.7 19247610. 280732421 
8238 2689] | 5549 >. 46x 120 
9.067064.7|9.9472027 8020| 138019 
3054 13649. 7201690 10. 279830918 
5459 0700 4759 524177 
7863 0036 7827 2173116 
95580265 9.946972 92210893 10. 278910715 
2665 8707 3958 6042 14 
5064 8042 7022 297813 
7461 73769. 722008510. 277991512 
9856 6710 3147 68531711 
9.66922 50 6043 207 3793]20] 
46429. 9465376 9266 0734] 9 
7032 4708 9. 723232410. 2767676 8 
9420 4040] | 5381 46197 
9.670180 3371 8436 1564] 6 
4192 2202.224140 To. 2738510 5 
65769. 9462032 4543 5457 4 
8958 I 362 7595 2405] 3| 
9.0711338 0692 [9.7250646|10.2749354 2 
3716] oo2r]| 3695 6305] 1 
— 9232.848224 274. 3256] of 
e 3 Sine | Cotangent | Tangent © . 5 
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Degrees 151 
* Sine Cat ne 1 Tangent _ | Cotangent 
_ 019.671 671609319.9459349]| 2. 2259744 10.2743256 
oh — 8468 | | — 8677 97910 Jen 0209 
| 209. 6720841] 8005 g9.7262837 10.2737163 
3 3213 7332 58811 4119 
144 6583 6699 8925} 1075 
512252 5985] [9:7271967|10.2728033 
619.6730319[9.9455310 — 5088 4992 
7 2684 4636 8048 1952 
81 5047 3960 [9. 728108710. 2718913 
9 7409 3285] | 4124] 5876 
10 92769. 2509 71611 2839 
119.6742 128 9.943 1932 9. 729019610. 2709804 
12 4485] 1255 3230 6770 
13 6840] 0577 6263] 3737 
14] _ 919419-9449399] | 9295 070; 
159.6281540 — 2220 [9.7302325 10.2697075 
T6] 3896] ' 8541 5354] 4646 
17 6245 7862 8383 16177 
18 8592 7182] [9.7311410[10.2688590 
199.6760937 6501 4436] 6564 
20 3281 5821 7460 254014 
21 562319.9445139] [9.7320484|10.2679516|3 
22 7963 4457 3506 649403 
239.6770302 3775 6527 347313 
244 20640 3092 9547 453 
25 4975 2409 9.233236 10. 2667434 
26] 730999447725 5584 441013 
271 9642 1041 8601 13993 
289.6781972 0350] [9.7341616|10, 26583840 
129 430109. 943960˙ 4631 5360 
300 — „629 8985 7644 235613 
N Cf ne [= Sine Cotangent | 7 angent | | 
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"W 28 Degrees 151 
| Sie W Cafe ne 7 angent Sener, 5 
75978562999 2.38985 97347544 10.265235 30 
1 8955 8299] 9.735056 10. 2649344 29 
19.679 1279 7612 3066/7 633328 
63602 6925 6677 332327 
uſ 5923] 6238] 9685 031526 
E243 5549] 2.232693 10.263730 25 
$19. 6800560 9.9434861 | 5099 3 420 24 
287% 4172 8705 129523 
51910 3482 [9.737709 10. 262829122 
wm 7504 2792 4712, 5288 21 
10 9816. 22102 — 2214 228620 
9.68 12 1269.943141 9.73807 15 10.261928 19 
42 4434 0720 3714 6286 181 
Gl 6741] 0028 6713 328717 
i 904019:9429335 9710 029016 
609.6821340 8043] 9.239270 10. 260729315 
66 3651 7949 570 429814 
95 3951 7255 8696 130413 
ſh 8250| 6561] [9.7401689|10.2598311|12} 
909.68 30848 5866 4681 5319111 
jo 2843] 5171 7672 232810 
J 5137 99424476 9.740662 10. 2589338 9 
j 7430 3779 3650] 6350 8 
03 9720 3083 6638 3362 7 
400.6842010 2386 9624 0370 6 
8.4297 1688] 9.2422609 10.277391 5 
65839 9420990 5594 4496| 4 
57 8868 0291 8577 1423 3 
89.685 115 109.9419392 9.743 1559 10.268441 2 
a 3432 8893 4540 34600 1 
1 8193 7520 2480 of 
| Coſme | Sine | | Cotanget | Tangent | 
118 Degrees 61 2 
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29 8 Degrees | | 150 
Sine | Coſme || T, "angent | Cotangent | 
9-6855712 9.9418193 1g: 7437520 10.2562480 
7991 74929. 744049910. 25595010 
9.6860267 6791 3476 6524580 
2542 6090 6453 35475 
4816 5388 9428 0572 
— 2088 485 |9.7452403|10-2547597|55 
9359 9.9413982 5376 4.624 
9. 6871628 3279 8349 1651 
3895 2575 |[9.7461320|10.2538680|5 
6161 1871] | 4290] 5710510 
8429 1166 7239 2741 
9.0880688 0461| |9.7470227|10.2529773 
2949 19- 9499755 3194 6806 
5209 9048 6160 3840 
: 5467]. 3342| {| gi2s 0875 
_97231____7634| |9.-7482089|10.2517911|45 
9.0891978[9.9406927 5052 4948 
4232 6219 80134 1987 
6484] 5510 9. 749097410. 2 309026 
5734 4801 3934 6066 
[9.690098 3 4091 6892 3105 
1 79503300 99850 6150 
5476 2670] 9.7502 806 10. 2497 194 
7721 1959 5762 4238 
9964 1248 8716 128436 
2519- 9.691220. _0535| [9.7511669110.2488331 
4445 9.9399823 | 4622 5378 
6683 9110]-| 1573 2427 
8919 839609. 752052310. 2479477 
9.0921155 7682 3472 6528 
| 3388 69688 6420 3580 
| Come Sine Cotangent - 7 angent 
ES ob Degree — 
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A Degrees 150 
Sine Cofine | Tangent | Cotangent 74 
9:092333819.9396968] |9.7526420] 10.2473580|30| 
5620 6253 93680 0632 29 
7851 5537] 19-7532314|10.2467686|28 
9.6930080 4821 5259 4741027 
2308 4105 has 17971261 
35 4534 3300] [9-7541140[10.2453854 [25]. 
9.693675819.9392671| 4088 5912 24 
8981 1953] 7029 2971023 
389.6941203 12344 99690 0031/22 
39 3423 0515 9,7552908 10. 244709221. 
3642 99389796 5846 4414/20 
789 90761 8783 1217 19 
9.69 50074 8356] 9.761718 10. 2438282018 
2288 7635]| 4653] 6534717 
4501] 6914 7587 241316 
6712 K 6192] 9.7570520]|10.2429480 15 
8922 9.938470 3452 6548144 
Pl. po 4747 6383 361713 
| 3336] 4024][ 9313 0687 12 
. 3300] 9. 758224210. 241778811 
[7745 2570] 1___ 1270 483010 
| 9947 |9-9381851]. 8096 1904 ol 
19.6972148 1126 9. 7591022 10. 2408978] 8 
| 4347] 64023847 0053] 71- 
054519-9379074 55 312906 
13741 8947 9794] 0200 $1 
b19.6980936 9. 9378220 97602716 10.2397284 4 
3129 7492][[ 65637 4363 3 
5321 67644]4[ 857 1443 2 
7511 6035] [. 761147610. 23889524 1 
— 2 224 road Bl 
| Cofine | Sine | | Cotangett | 7. _ =: 
119 Degrees | 60 8 ! 


ANTIFICIAL SINE S 


F 7 
4 sine e . | Tangent | | | Cotangent 
9. 85 9. .937 530d 197824394 10. 2 38; 560660 
9.6991887] 457 7311[[ 268969 
4073 3847 Fan 10. —.2 72575 33 
62588 3116 * 3142 4685857 
3844 2388 | bogs] 304450 
9. 2000622 16534 [3959] (| - 1031155 


— S io I 


— 


6 2802[9,9370921| 9,7631881 — 54 
[7] 4981] nee 4792] 0 
4B 7158 9: 9399450 7702 2298052 
9 92334 5722 A r 10. 889 3U 51 
409.7011908 22. 2 3520] |. 64800 
3681 55367254 6427] 3373 
12 38527 6519 | 93344 066614 
134 8022] 5783] [9.7652239] 10.2347761]47 
149.7020190 5047 5143] 485/40 
152232. 4311] 8047 | 1953145 
I6] _ 45231[9.93603574| |9.7660949] 10. 233905104 
{17 6687 2836 | 3851 | 6149143 
188 3849 2098] | ©6751] 324942 
199.7031011 T1360] | 9651I[ 0349%% %% 
20 31700 0621 9.267485 10.232224 _ 
211 65329 9.93598811[[ 5448] © 45521390" 
122 7486 9141] | 83444 1656ſ3% (9.75; 
123] 9641 84019. 768 1240 10. 2318760 
249.7041798] 7660 |. 4135 58656 
26] 60999.9356177 9922] ©0078|;4Þ 
27] 8248] 3434 [9.7692814|10.2307186|33W(9.715 
289.7050397 4691 5705] 44295 
129] 2543] 3948 8590] 14043 
30| __ 4689] 3 23204 9722214850 10.229851513 
| Come | Sine | | "Cotangent Tangent. Cy 
e . 59 1 


AND TANGENT S. 


30 Degrees 149 
Sine | Cofine | | | Tangent | Cotangent 
22884589 9238324 |9-7701485| 10.2298515|30 

6833] 2459 4373] 5027129] 

8975. 1715 7261], 273928 
9.706145 90969 9.771014) 10.228983 27 
4% © 3256]. 0223] 3033] 696726 
8.— 3224 2.234247 | ___5917| — 498325 
36 EY; |: +3 B7gOE 8801 119924 
9667] 7983 9.772168410. 2278316023 
9.7071801] 7235] 4566] 6434/2 
39333 64866] 7447 2333 2 
6064. 3738 0327 10. 0.2269673 20 
351949.934498809.7733206 679419 
9. 70803233. 4238 6084 391618 
2450 3488 8961 103917 
4575 2737] [9. 774183810. 2258 162016 
6699 19860 4713 528715 
8822993412344 7588 2412 14 

09. 7090943] 448297750462 10. 2249338 13 

30039. 9339729 3334 6666|12 

5182 8976 6206 3794 11 

2292 8222 9077 0923 10 

pl 9415 9.933746 9776194710. 2238053 9 
929.7101529 67134 4816 5184 80 
3642 5957 7685 2315| 7 

5753 520197770552 10. 2229448 6 

. 
99729.9333688 6284 3716 4 
79. 71120800 20931 9149 085163 
4186 217349. 778201210. 22179880 2 

6290 1413 4875 5125 1 
8393. 56560 ( 232 2263 O 

Cine Sine | | Cotangent | Tangent | «| 
120... Degrees . 1 


* 


YO IE 


ARTIFICIA L SINES 


| = 31 Degrees 448 
| Sine | Cofme Tangent | " Cotangent [7 
_019.7118393 993206569. 7787737 (1 10.22 12263 
. 119.712049519-9329897| |9.7790599| 10. 2209401] 
2] 2596 9137] 3459 654150 
3] 4995 8376]] 6318] 3682); 
4 6792] 7616] gi77] 082315 
5] 3889 6854 22802034 10.219796 
 619.7130983 9.932569: 489 5709 
7 3077 5330 7747] 2253 
8 51690 4567 9. 781060210. 2189398 
997260] g804|| 3456] 6544 
10 — 342 3040 5302235691 
119.7141437 9.932226 9162 0838 
13524 151169. 7822013 10.217798 
13 5609] 0746 4864 5136 
[14] 7093 9.9319980| 7713 2287146] 
13. 9770] 2213 9.283032 10.2169438 | 
1619.715185719.9318447| 3410 6590 
17 3937 7979 6258 3742 
18 6015 6911] | 9104 0896 
119 8092 6143 19. 784194910. 2138051 
209.2160168 8324 4224. 320 
21] 2243993714605 7638 2362 
22 4316 3835 [9.785048 110. 2149519 
123 6387 3065 3323 6677 
24 8458 2294 6164 3836 
2509.217052 1322 9004 999633 
26] 2394 0750 9.7867844 10.2138 136 
27 46609. 9309978 4682 5318 
28] 6725 9205 7520 248032 
29] 3789 8432 9. 7870357 10. 212964331 
9. 71808311 7658 193 6807130 
Come . Sine Cotangent | Tangent 
. 1 . "Daren 58 |S, 


AND TANGENT S. 


12 99 O A O 
o ; SN SO 


I gn Degrees 148 yl 
*| Sine _ |__ fm 4 angent Cotangent 
30 9.718081 9. 9307638 9.7873 19310. 2126807 30 
ll 2912 6883 6028 3972 29 
72 4971 6109 886 113728 
3 703% 6335.881696 10. 21183042 
9086 4557 4529] 6471/26 
5 214 21 23 263925 
36 31969. 93030049. 7890192 10. 2 10980824 
71 5249 2226 3023 6977 23 
$ 7300 1448 5852 4148|22| 
29 9350 0670 8681 1319021 
228822228222 | [9:7921508|10.2098492 20 
3447 9112 4335 566519 
5493 8332 7161 2839018 
7538 7551 9987 901317 
| 95810 6770 [9.7912811 10. 208718916 
„or 8625] 4365\e 
_ 3664[9.9295207 8458 154214 
47 57044 4424 9.7921280 10. 2078720 13 
"ty 7742 3641 4101 5899 12 
820 2857 6921 3079 110 
22221814 30721] $0748 025910 
3848] 1289 9.793250 10. 2067440 9 
5881 0504 5378 4622 8 
79139.9289 71888 8195 1805| 7/ 
9943 8932 [9-7941011 10. 2058989 6 
„„ 
40009. 9287358 6641] 3339 4 
6026 6571 9455 0545] 3 
8051 5783] [9.7952268[10.2047732| 2 
919-7240075 4994 5081 491901 
7 4203 2892 21080 of 
Cone Sine Cotangent . angent <| | 
4 121 Degrees - 5 38 2 i 


17 


ARTIFICIAL SINES 2 


- 
þ 
* 


147 


SSS abel 


8 . ED — 
188 COSI — 


1 Degrees 
Sine TT. "© Colne | | Tangent 2 
97242097 9.928425 |9-7957892|10.2042108 
4118] 34135 |9.7960703 10. 2039297 
6138 , 0487 
8156 18344 6322 367815 
1[9.7250174| 1043] | 9130 08706 
2189 _O251 9-7971938 IO. AS22008 
42049. 9279459 4744] 523554 
6217 8666 7551[ 2449,53 
1383229 7873] 9.79 80356 10. 201964452 
9.72602 40 7079 ] 3160] 684057, 
Ebb 
| 425719-9275490] | 8767] 1233149 
6264 4695 9.7991 569 10. e 48 
420% 389% 4370 35330 
97270273 3103 7170] 2830146 
2276 2306 222]. 2030045 
— 44278 9.927109 9. 8002769 10. 199723104 
6278] o711]] 5567] 44330 
827719-9209913 8365 163542 
9:7280275 9114| |9.8011161 10. 198883 41 
© 2271] 8314 __3957| 5043 
426% 9. 9267314 e 324839 
6260 6714 9546 0454 38 
k 8253] 5913] 9.8022340 10. 197766037 
9.790244 5112 5133] 4386736 
— 2234. 4310 7925] 2075035 
1 4223]9.9263507| 9. 030776 10.1969 284 34 
6211 2704 3506 6494133 
3197] 1901] 6296 |" 370413! 
9. 7300182 1096 908835 0915131! 
22165 0292 9.8 04187310. 19581273 
Ce ne N 1 | Cotangent | Tangent 8 
8 | 122 * 8 


Degrees 


AND TANGENTS. 


-> . 3 Derreer 147 «Ml 
| Sine f Cofr ne || Tangent | Cotangent | + 
5 2 55 9.9260292| 9.841873 .1988127 28 
zi] 414819.9259487| 4661] 633929 
32 6129] B681]| 7447j 235328 
33 8109 78750 9. 8050233 10. 194976727 
349.73 100877 7069] 3019 698726 
35|_....2204|___.6261 5803 4197/25 
36 40409. 9255454 8587 141324 
37 6015] 4646 9. 8061370 10. 193863023 
38 7989] 3837] | 4152] 584822 
39 9961 3028 6933 3067 21 
409.2321932 ⁵ 2218 3 0286 20 
41] 309029. 9231408 9. 807249410. 192750619 
38870 0597 6273 472918 
43 78379. 9249786 8032 1948017 
4 98033 8974 9. 808082910. 191917116 
6 9.7331768 8161 23606 639415 
46] 373119-9247349 6383 361714 
47 5693] 6535 9158 0842113 
48 7654 5721] [9.8091933|10,1908067| 12 
91 95614 4907 4707 529311 
— 9.234172 4092 2482[ 22910 
51 3529 9.9243277 9.8 100253 10. 189974719 
2] 5485 2461 3025] 6975] 8k 
53 7440 1644 5796 4904 7 
I 9393 08271 8566 1434] 6 
209.2351343]. 0010 [9.8111336|10.1888664 51 
50] $329619.9239191 4105] 5894 
T8 5246 #274 6873 3127] 3 
1 7195]: 7554 9641 0359] 2 
29 9142 6734 [9.8122408|[10.1877592] 1 
22361088 2944 3174 4826 
Caine | Sine | | Cotangent | Tangent | « | 
E Degrees ww” * | 


2 


ARTIFICIAL SINES 


| 33 Degrees 146 
| Sine | Cofine Tangent | Cotangent | © 
- 0[9.7361088 9.9235914|. 9.8125174|10.1874826 
I] 3032 5093 7939 2061 

F2 4976] 42729. 8130/0410. 1869296 
3 6918 3450 3468 0532 
| 4 8859 2628 6231 3769 
_519-7379799 1805 8993 100% 
6 2737 9. 92309829. 814175510. 1858245 
V 5484 
8 66119.9229334 7277 2723 
9] 3546 85099. 815003610. 1849964 
129.2380479 2684 2795 7205 
11 2412 9.922688 5534 4446 
12 4343 6032 8311] 1689 
13 6273 3205 [9.8 16106810. 1838932 
14 8201 4377 3824 6176146 
152.2320129. 3349 65800 3420 
16 2055|9.9222721 9335 0665 
17 3980 1891 [9.8172089 10. 1827911 
18 5904 1062 4842 5158 
*9 7827 92324 7595 2405 
20] __ 9748|9.9219401| [9-8180347|10.1819653 
219.7401668 8570 3098 6902 
22 3587 7738 5849 4151 
23 5505 6906 8599 1401 
24 7421 6073| [9.8191348|10.1808652 
25] ___ 9337]___ _5240 4096 59043 
26|19.7411251|9.9214400 6844 3156 
27 3164 3572 9592 0408 
28 5075 2737 [9.8202338 [10.1797662 
29] 6986 1902 5084| 4916| 
zo| 8895 1066 2829 2171 
"| Cofne | Sine | | Corangent | Tangent | < 
| 123 Degrees 56 


2 


— 


AND TANGENTS. 


— — — LY 


=> — 12 
"4 ENV — —— —— 


33 Derrres 146 
Sine | Cofine || Tangent | Cotangent | 
9.7418895 9.9211066| [9.8207829|10.1792171 
9. 7420803 0229| |9.8210574|10.1789426 
2710[9.9209393 3317 6683 
4616 8555 6060 3940 
6520 7717 8803 1197 
8423. 65878 2.822154 101778485 
974303259. 9206039 4286 5714 
2226 5200 7026 2974 
4126 4360 9766 0234 
| 6024 | 3519] [9.8232505| 10. 16 | 
7921 2678 5244 4756 
9817 1836 7981] 2019 
97441712 09949. 824071910. 1759281 
| 3606 | 0151 3455]. 6545 
54989. 9598365 e 
22908464]. 8926 1074 
92809. 9197619 9.8251660|10.1748340 
9.7451160] 6775 4394 560613 
BE 5929 7127 2873 12 
4943 5083 9860 014011 
6828] 4237 9.826292 10. 1737408 
871219.9193390]| 6323 4677 
219. 7400595 2542 8053 1947| 8 
„ 16949. 8270783 10. 1729217 7 
4358] 0845 3513 6487 6 
—. 237 2.218999 6241] 3739 5 
8115 9146 8969 10311 4 
9992 8296] [9.828 1696 10. 1718304 3 
97471868 7445 4423 5577 2 
3743 0594 7149 2851] 1| 
017 5742 9874 126 of 
Coſine Sine Cotangent | Tangent | & | 
123 Degrees 56 1S] 


ARTIFICIAL SINES 


89 len & 69 N «| o | uy. 


110 


34 Degrees 145 
Sine Cofine 7. Tangent Cotangent. 
9-7475017|9.9185742| [9.8289874|10.1710126|60 
7439 4890| [9.8292399 10. 170740159 
9360 4937 5323 4677158 
9.7451230, 3183 8047 1953157 
3099 2329 9. 830076910. 1699231056 
4957 1475 [23492 6508 [55 
6833 0620 6213 378754 
8698 9 9 79769 8934 10661531 
9.7490502 8908 | [9.8311654|10.1688346]52 
4 8051] | 4374 5626]51 
4287 27194 2093 290) 20 
6148[9.9176336| | 9811 0189149 
8007 5478] [9.8322529|10.1677471148]8 
98660 4619 5246 47544 
97501723 3760 7963 _ 2037146 
233579]. _ 2900| [9.8330679|10.1669321145 
5434|9-9172040 3394 6606144] 
7287 1179 6109 3891043 
9140 0317 8823 11774 
9.751099 109.9169455 9834753610. 1658464½% 
2842 8593 44249 5751140 
4691[9.9107730| 6961 39391391 
6538 6866] | - 9673 0327138 
8385]  G6002| [9.8352384|10.1647616]37 
9.7520231] 5137 5094 490636 
2075 4272 7804 2196350 
39199. 9163406 9.8360513 10. 1639487340 
5701 2539 3221 6779133} 
7602 1673 5929] 4071132 
9442 0805 8630 1304131 
30[9-7531280[9-9159937| [9:$371343|10-1028057 [30 
Cone Sine | | Cotangemt | Tangent |< 
124 Degrees 55 1} 


0 


| 


S| 


= AND TANG E NTS. 


34 Degrees 8 4 
Sine K Cofine || Tangent | Cotangent 4 
3019-753128019.9159937| [9-8371343|10.1628657; 30 
3118 9069 4049 595129 
4954 8200] | 6755 324528 
0790 7330 9460 0540[27 
8624 6460 9.8382 16410. 1617836020 
322840457 35589 4867 5133125 
228819.9154718|, 7571]. 242924 
4119 38469. 839027310. 160972723 
5949 2974 £975 702522 
7777 2101 5676 4324/21 
2504 1228 8377 162320 
9.755143 1 0354 9˙ 840107 10. 159892349 
3256 9.949479 3776 622418 
5080 8604 0475] 3525/17 
- 0902] 7729 9174 0826116 
8724 6852] [9.8 41187110. 138812915 
9. 7500544 [9.9145976|| 4569 5431014 
2364 5099 7265 2735013 
4182 4221 9961 003912 
5999 3342 9.842265) 10. 187734311 
— 28158 22464 5351 4049110] 
9603019.9141584|] | 8046 I954] 9 
9.7571444 0704| [9.84307 39] 10.1569261] 8| 
3256|[9.9139824 3432 6568] 7 
5068 8943 6125 38755 
0878] 8061 3 1183 5 
8687 9.937779 9.844108 10.158492 4 
9.7580495 6296 4199 5801] 3 
7 2302 3413 6889 3111] 2 
41050] 4530] | 9579 0421] 1 
3913 30645 [9.8452268|10.1547732 0 
Cone N 4 Cotangent | Tangent « 
oy ts — 8 
124 8 55 kW 
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ARTIFICIAL SINES 
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35 Degrees 144 
Sine Cofine | | Tangent | Cotangent 
9.758591319.9133645| |9.8452268|10.1547732 
7717| 2760 795% 5044 
9519 18750 7644 2356 
9.7591321 9899-84603 32 10. 1339668 
3121 0102 3018 698256 
492019.9129215| } 315 _ 4295 
6718 8328] | 8390 1610 
8515 74400 [9-8471075|10.1528925 
9.7600311| 6551] | 3760 6240 
2106 3662 6444 3356 
— 3%99}__ 4772] [.___ 9227] 0872 
509219.9123882| [9.8481810|10.1518190 
7483 2991] | 4492 5508 
9274 2099 7174 2826 
9.7611063 1207 9855 0145 
2851 0315| 19-8492536|10.1507464 
4603819.9119422 5216 4784 
6424 8528] | 7896 2104 
8208 7634 [9.850057 10. 1499425 
9992 67390 3253] 6747 
22621775 5844] (28931 4009 
355619.9114948 38608 1392 
5337 4051] [9.8511285|10.1488715 
7116 3155 3961 60393 
8894 2257 0037 3303 
9.7630671 1359 1 0688 
2447 0460 [9.8521987|10.1478013 
42229. 91093610 4661 5339 
5996 86 7335 2665 
7769 7761 9.830008 10. 1469992 
2540 6860 26809 0 
Cine Sine | | Cotangent | Tangent 
125 Degrees 54 


—Cc yl... Cw. AWW. 


"I 


AND TANGENTS: 


n * 
” 


| 35 = Degrees | 144 | 
Sine Coſine | | Tangent | Cotangent = 
9: 7039540 9.9106860 9.8532680 10.1467320| 30} 
9-FO4T312 |" 595911 © 5252]  a648 29 
3080 5057] | $02 3 1977028 
4849 41559. 8540694 10. 1459 306 27 
6616 3251 3365 663526 
2 2 2348 6034 0 3906 25 
9.705014719.9101444| | 5704 129624 
1911 0539] 9.855 1372 10. 144862823 
36749. 9099634 4041 595922 
5436 8728 6708 3292021 
F 937260 062420 
89579. 90969 15 9.8 562042 10. 143795819 
9.76607 13 6007 4708 5292[18] 
2473 5099 7374 20862617 
4229 419009. 8570039 10. 142996116 
598 328102704 229615 
7739 9.909231 5368 463214 
9492 1461] | 80310 196913 
97671244 0550| 9.880694 10. 141930612 
29969.9089639 3357] 664377 
89 298110 
119-7670494| 7814 fp 
| 8242 6901| [9.8591341 10. 1408659 8 
9989] 3988 4002 5998 7 
109.7681735 5073 6661 3339 6 
. wed} 
9.70852231[9.9083243 9. 8001980| 10.1398020 4 
6965 2327 4638 53623 
8707 1411 7296 2704 2 
9. 7690448 0494 9954 0046] x 
21879. 9079576 9.8612610 10.1387390| © 
Cine Sine | Cotangent | Tangent N - 
1235 Degrees 3 . 


1 


ARTIFICIAL SINES 


S|_ 36 Degrees 143 
I Sine | Coſine 7. angent Cotangent | 
_ o[9.769218719.9079576] [9.8612610]10.1387390 
[1] 3925 356558 5267 4733 
2 5662 A 2077 
EE 7398 6820] [9.8620578[10.1379422|5 
4 9144 5901 3233 6767 
| 519-7700868] 4980 5887 441306 
6 26019. 9074059 8541 I 4595; 
7 4332] 3138] 19.8631195|10. 136880; 
8 6063 2216 3848 6152 
97793] 1293 S5 3800 
IO] © 9522} . _ - 0370] | - "91521; 0848 
119.7711249 9. 9069446 9. 864180310. 1338197 
12 2976 8522] 4454 55440 
13 4-702 1597]| _ 7705 2895 
14 6426 6671 9755] 024514 
15 81500 5745 9.8652404 |[10.1347596 
[16] 9872[9.9004819] | 50353 4947|4 
179.7721593 3892 7702 2298 
18 3314 2904| |9.8660350|10. 19339650] 
19 5033 2036 2997 7003]: 
20] ____ 0751 1107. 5044 4350] 
[21 $468} 01776 1 170913 
 [22[9-7730185[9.9059247| [9. 867093) 10. 13290630 
23 1900 8317 3583 6417 
24 3614 7386 6228 3772 
25. 5327 9454 8873 112714 
26 70399. 905 5522 9.8081517|10.1318403 
27 8749 4589 4160 5840 
2819.7740459] 3656 6804 3196 
29 2108 2722 9446 0554 
30 387⁰ 1787. 9.8692089 10. 1307911 
. Ceſinè Sine Cotangent Tangent 
Th 126 Degrees 53 


FRAY 


AND TANGENT S. 


MN = 439 Degrees 143 
[2 * f Sine Coſine | 7 angenz Cotangent | 5 
Is - 9.7743870 99051797 9. 8692089 IO.IZO7QI1 30 
K 5583 O8 52 4731 5269 29 
152 7288[9-9049916] 5372 2628 |28 
ww | 8993 8980 [9.870001 3 10.1299987|27| 
50% 5419-7 752997 6043] | 2653 7347126] 
BZ . 7229] |___5293 4797125 
9 5 126 4101 9.9046168 3 2067 24 | 
3 5 3 5801 5230 19.8710572|10.1289428|23 
21s 38 7501 4291 | 3210 679022 
0 5◻ 9199 3351 3848 415221 
180 5 40 9.7760897 2411 8486 So 1514 20 
28593 9.904140 9.872112 310.1278877 19 
4289 0529] | 3700 624018 
598319-9939587] 6396 3604 17 
7676] 8644 9032 096816 
0 9369 7701 9.8731668 10,1268332|15| 
#19.7771060[9.9036757] | 4302 5698 14 
2759 5813] 6937 306313 
4439 4868 9571 0429 12 
0128 3923| [9.8742204|10.1257796|11 
7815] ___ 2977] | ___4838 510210 
950119-9032031 _ 7470 2530 9 
529.7781186 1084 9.8 75010210. 1249898 8 
2870 0136 2734 72667 
455399029188 5305 4635 © 
5235 8239 7990 2004 | 5 
_ 7916[9.9027289] [9.8760627]10.12393732| 4 
| 9596 0339 3257 6743 3 
9.791275 5389 5880 4114 2 
2953 4438 8515 1485 10 
4630 3486] 9.8771144/10. 1228836 © 
| Cojine ” dine Cotangent 7 angent * 
126 Degrees 533 
— 7 5 — 


ARTIFICIAL SINES 


— 


* 


8 37 Degrees 142 
* Sine _ Cofi 3 Tangent Cotangent 5 
"019-7794630 9.9023486 9.8771144|10.1228856|bo 
©x] - 6406 2334 27721 oa2s 59 
2 7981 1581 6400 360058 
3 9655 0628 9027 0973157 
| 4{9.78013281|19.9019674| 9.878 165410. 121834656 
FTT 2719155 
69.780467 1. 9917704 6907 3093 54 
7 6341] 6808 9533 0467 53 
8 8010 38 529.8792158 10. 120784252 
9 9677 43895 4782 521851. 
109.2811344 3938 7407|____ _2593|59| 
11 30109. 90129809. 8 800031 10. 119996940 
12 4675 2021 2654 7346148 
13 6339 1062 5277 472314] 
14 8802 9102 7900 210046 
15 96649. 9009 142 98810522 10. 1189478 
169. 7821324 $181] | 3044 6856144 
7 2984 7219] | 5765 4235143 
18 4043 6257 8386 1614/42 
19 6301 3294 9.882 100% 10. 11789934 
20] — 222 4331 3627] 6373 
21 9614|9.9003367 6246 3754139 
229.7831268 2403 8866 1134 
23 2922 1438] 9. 8831484010. 1168516 
24 4575] 4 4103 639) 
25] 622719.8999506 6721 3279135 
26 7878] 88539 9338 0662] 3! 
$7 9528 7572] 19.8841956]10.1158044 
2819.7841177 6604 4572 542803 
29 20824 3636 7189 2811 
2e 4667]: 9805 019513Y 
_ Cofine Sine Cotangent | Tangent | 8 
1 Degrees 52 


AND TANGENT S, 


8 


142 


"> 


þ 


37 
Sine 2 d Hine Tangent | Cotangent j 
9.784447119.8994667 9.884980; 10. 1150195 30 
> O87 3697] |[9.8852420|10.1147580|29 

7702 2727 5035 496528 
9406 1756 7650 235027 
9.785 1049 0784 9. 886026410. 113973626 
20691 9.89898 12 2878 7122023 
4332 8840] | 5492] 450824 
5972 7867 8105 1895023 
7611 0893] [9-$8870718|10.1129282 [22 
9249] 5919] | 3330 667021 
9. 7860886 4944 3942 4058120 
25229. 8983968 „ 8554] © 1446] 19 
4137 2992 9.8881165 10. 111883518 
5791] 2015 3775 622517 
7424 1038 6386 361416 
9056 0060: 8996 100415 
9.787068 79. 8979082 9.8891605 10. 1108393 14 
2317 8103 42144 578613 
3946] 7123 6823 3177112 
$574 614344 9432 0568111 
7202] 162.8902040 10. 109796010 
289828 9.8974181 4647 5353] 9 
529.7880433 3199 7254 274608 
2077 2216 9861 013907 
3701 1233 9. 891246810. 1087332 6 
— 3323. 2249 5974 2922 5] 
6944|9.8969265] | 7679 2321 4 
8565 8280] [9.8920285|10.1079715| 3 
19.7890184] 7294 2890] '.* 7110} 2 
1802 6308 5494 | 4506 1 
3420] 5321 8098 1902] © 
1 Cofine | Sine | | Cotangemt | Tangent | 
127 Degrees I 


— 14 


ARTIFICIAL SINES 
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38 "Degrees 171 
Sine © Vi ' Cofine || Tangent _Cotangent 43 
9.789 34209. 8965321 |9.8928098| 10. 1071902 
| 5036 4334 9. 8930702 10. 1069298 
6052 3346] 3306 6694 
8266 23588 353909 4091 
9880 1369 85111 1489 
19.7901493 90379 9. 8941114 10. 1058886 
31049. 8959389 3713] 6285 
4715 8398 6317 3683 
6325 7406 eee 1082 
7933 6414 |9.8951519|10.1048481 
9541 5422] 44119 5881 
9.79111489.8 984429 6719 3287 
2754 3435 9319 0681 
4339 2440 9. 8961918 10. 1038082 
5963 1445 456517 65483 40 
7566 0450 7116 2 2884 
916898949453 97¹4 0286 
9.7920769 8457| |[9.8972312|10.1027088 
2369 7459 4910 5090 
3968 ©6461 7507] 2493 
5566 5463 9.89 80104 10. 1019896 
716398944403 2700 * 7300 
8760] 3404 5296 4704 38 
947930355 2462 7892] -2108 
1949 1462 9. 8990487 Io. 1009513 
23543 0461] ⁵ 3082 691803 
9. 7935135 9.8939458 56771. © 4393 
1 0972377. e,, - 1759 
8317 1 74529. 9000865 10.0999 13503 
5 6448 3459 0541 
[9-7941490|_____ 5444 6052 3945 
 Cofine | Sine | |"Cotangent Tangent 
"148 -.. Degrees 


— 


wy 


Min. o N O >\ | 


38 Degrees 141 
J Sine Cofine Tangent | Cotangent | 
30] 9-794149019.8935444| | 9-9 9506052 10. 0993948 30 
23083 4439 8645 135529 
4670 3433] 9.9011237 e 
6256 2426| 3830 14 
7841 1419 6422 357812 
9425 „ 0987 bs | 
9.7951008[9. ber 9.902 1604 10. 0978390 24 
2590 8395 4195 5805: 23 
4171 7385 6786 3214, 22 
5751] 6375 9370 0624 21 
23300 3365 9203196610. 0968024 20 
$909 [9.8924 354 4555 5445 19] 
9.7960486 3342| 7144 2856! 18 
2062 2329 9733 0267 17 
3638 13169. 904232110. 0957679 16 
5212 0303 4910] 2090; Ig} 
67869.8919289 7407 2503 14 
8359 8274 9. 9050085 10. 094991513 
9930 7258 2672 7328 12 
9.7971501 0242 5259 4741|11 
J.. 0d 2155 10 
46409. 8914208 9.906043 110.0939569 
6208 3191 3017 6983 
7175 2172 5603 4397 
9341 1153 8188 1812 
592980906 133 [9-9070773|10.0929227 
2470 9.8909 1133357 6643 
4034 8092 5941 4059 
5596 7071 8525 1475 
7138 6049 9.908 1109 10.091889 1. 
8718 5026 30692 6308 
= Cofine | Sine | | Cotangent | Tangent - 
128 Degrees en: 
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140 


= 29 Degrees 
| Cine | Cofime || Tangent Cotangemt | 
o[9.798871819. 8905026] |9.9083692| 10. 0916308 
19.799078 4003] | 6275 3725 
1 2 1836 2979 8858] 1142 
3 3394 1954 f. 909 1440 10.0908 560 f 
4 495 S 597856 
„ 33275 
6 8062 8877 91855 09815 
7 9616 7850 9. 9101766 10. 0898234 
89. 8001169 68222 4347 5653 
9 2721 5794 6927 3073 
4272 442 9507 0493 
9.80058239 8893736 9.9112087 10. 0887913 
7372 2706 4666 5334 
8921 1675 7245 2755 
9. 8010468 0644 9824 0176 
20159. 8889612 9.9122403 10.087759) 
3561] B8580| | 4981] 50194 
5106 7547 7559] 224414 
6649 6513 9.9130137 10.086986 
8192 5479] | 2714 7286 
9735 4444| 5290} ©4709 
9. 80212769. 888 3408 t 
2816 2372 9. 9140444 10.08 9556 
4355 1335] 3020 6980 
58944 0298 5596 4.404 | 36 
74319. 8879260 8171 182935 
8968 82210 9.910747 10.084923 
9. 8030504 7182 3322 6678 
2038 6142 5896 4104 
3572 5102 8471 . 
5105 4061] [9.9161045|10,0838955 
Cofine Sine Cotangent Tangent | x 
129 Degrees 50 
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AND TANGENTS. 


33 
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390 Degrees 140 
I. Cofine Tangent | Cotangent | 
9.8035105 9.8874061| |9.9161045|10.0838955|-30 

6637 | 3019 | 3018 0382 29 

8168 1977 6192 380828 

9699 0934 8765 123527 

4. 8041228 9.88698 909.9171338 10. 0828662 26 

2787 8846 401. 608925 

4284 7801 6483 3517 24 

5811] 6756 9055 9945 23 

7336 5710 9.9181627 10.08 1837322 

8861 4663 4198] 580221 
9. 8080385 3616 6769 2323120 

1908 9.886268 9340 066019 

3430 1519 9.91919 1110. 080808918 

5451 0470 4481 5519 

64729. 8859420 7091 294916 

__7991 8370 9621 0379115 

9510 7319| [9.9202191|10.0797809| 14. 
9.8061027| 6267 4760 524013 

25444 5215 7329 2671012 

4060 4162 9898 010211 

3575 3109 9. 921246610. 0787534 10 

7089 9.882055 5034 4966 9 

8602] 1000 7602 2398] 8 
9. 80701149. 8849945 |9.9220170|10.0779830| 7 

1626] 8889 2737 72636 

313% 2832 5304 2 
9.8074646] 6775 7871 2129] 4 
6164 5717] 9.923043) 10. 0769563 3 

762 4659 300 6998 2 

9169 3599 5570 4430} 1 
9. 8080675 2540 8135 1865 © 
Cine | Cine | | Cotangent | Tangent 2 
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ARTIFICIAL SINES 


K 40 5 Degrees 139 FA 
|} Sine' | Cofine | | Tangent | Cotangent. | _ 
' 0]9.8080675 9.8842540 9.9238135|10.0761865 50 
If 2180 1479 9. 9240/7010 10.079299 39 
2 36844 o418|] 3266 6734458 
3 5188 9.8839357 5831 416957 
4 6690 8294 8396 160456 
5 8192 17232 9.220960 10. 0749040 55 
6 9692 |9.8836168| | 33524 647654 
719.8091192 9104 6088 3912153 
8 2691 4039 8632 134852 
9 4189 2974 | ][9. 9261215 10. 073878551 
10 686 1908 3778 6222150 
11 7182 0841[ʃ[ 6341 3659149 
I2 86078 19.8829774| | 8904 109648 
1319.8 100172 87069. 9271466 10. 072853447 
114]. 1666 76388 4028 597240 
15] 3189 6568 6590 3410145 
116 9.8 104650 9.8 825499 9152 084844 
6141 4428 9. 9281713 T0. 071828743 
1188 7631 3357 42 74 572645 
119 9121 2283 6835 316541 
209. 8110609 12134 9390] 060440 
121] 2096 5140 9.929195 106.9708044 39 
122 35831|9,8819067 4516 5484 | 38 
123] 5069 7992 7076 292413] 
24 6554 6918 9636] 036436 
23. 8038 5842 9.302195 10. 069780535 
26 952119.8814766|| 4755 524534 
279.8121003 3689 7314 268633 
44384 2612 9872 512832 
29 3965 1534993124310 10. 068756931 
[30 444. 3455 4989 201132 
- Coſme | Sine | Cotangent | Tangent | = 

EE = Degrees 48 8 


STS: 
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AND TANGENTS 


40 Degrees 138 i 
Sine | Co/ine -T angent | Cotangent a” 
9.8125444 9. $8104.55 9.2314989 10.688011 25 
6923 9.880937 7547 245329 
8401 8296 9. 9320105 10 067989528 
9878 7215 2662] 73382 
9.8131354 6134 5220 4780126 
2829 1 222325 
43039. 8803970 9.933033410. 0569656244 
5777 2886 2890 7110023 
7250 1803 5446 4554|22 
| 87211 0719 8003 199721 
9-3140192[9.8799634| 9.934059 10.0059441 20 
1662 8548 3114 688619 
3131 7402 5670 433018 
4600 6375 8223 1775 171 
6067 5287] 9.935080 10. 064922016 
2534. — 4199 3335]_____6665|15 
©999[9.8793110 5889 4111114 
9.810464 2021 8444 1556013 
e 930 9. 9360998 10. 063900212 
3391 9.8789840[ 3352 044811] 
2% 82210 
9.8150215 7656 8639 1341 9] 
7776 6563] [9.9371212 10.0028788| 8 
9235 5470 3765 6235] 7 
9.8 160694 4376 0318] 3682] 6] 
2152 3281 8871 11295 
36099. 8782186 9.9381423 10.061877 4 
5066 1990 3975] 6025 3 
652 19.8779994 0327 3473] 2 
7975] 8896 90797; 09211} 3 
——2429|____7799| [9:9391631[10.0608369| O 
Cofine Sine | | Cotangent | Tangent * 
130 Degrees 49 = D 
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117 


17 
11 


ARTIFICIAL SINES 


| 


O © cow QUO Jo ul | 


41 Degrees 138 
Sine Cofine | | Tangent | Cotangent 

9.8169429|9-8777799 | [99391031 [10.0608 369 
9.8170882] 6700 4182] 5818 
2324 5601 6733 3267 
3785 4501 9284 0716 
3235 3401 | 9.940183 10.0598 165 
6685 2300 | 4383 5615 
9.8178133[9-8771198 9636] 3004 
„ 9581 8096 9486 0514 
9. 8181028 9.876899 3 9.9412036 10.058 7964 
2474 7889 4585 5415 
— goiof_ _ Lx85t 1 7i3g| - _ -- 820g 
9.8185364 |9.8765680 „ 0980 
6807 4574| [9-9422233[10.0577767 
86250 3408 4782 | 5218 

9692 |9.8702361 73310 266940 
9.8191133 1253 9879 0121 
2573 1459.943242 810.0567572 
40129. 8759036 49760] 65024 
5450 7927 7524 22475 
9. 8196888 68 169.9440072 10.03 59928 
8325 5706 2619 7381 
9761 9.8754594 5166 4834 

9. 8201196 3482 7714 2286138 
2630 2369 9.945026110.0549739 
4063 1256 2807 7193 

09.281]. ems 
9. 8206927 |9.8749027 7900 2100 
8358 79129. 9460447 10.039553 
9788 6795 2993 7007 
9.8211217 5079 5539 4461 
2646 4561 8084 1916 

(ine Sine | | Cotangent | Tangent | < 


— 


ISS | 


48 


— 


Degrees 


AND TANGENTS. 


' * ”" 5 


| 41 Degrees : 138 
e [__ Core | ee, eee 
309.8212646 9. 8744561 9.9468084 10.083191 30 
31 4073 3443] 19-9470630[10.0529370[ 29] 
32 9900] 23235 3175 6825} 28 
33 6926 1205 5720 4280 271 
34 8381116 0085 8265 1735126 
35|____9775 28738965 29480810 10-0519190[25f 
3619-8221198] 7844 3355 6645] 24] 
37 2621 6722 5899 4101 23 
30 4042 5599 $443] 135/22 
39 5463 4470] [9-9490987|10.050901 3121 
gol 63883] 3352 — 3531] 646920 
129.8228302 98732227 6075 392519 
12] 9721 11024 8619 1381018 
39.823 1138 9.872996 [9.9501 162 10. 049883817 
= 2555 6849 3705 629516 
— 277221|__6a48| 228215 
6.9. 82353 869.8726594 8791 1209144 
90 68004 3466 9.911334 10.0488 666 13 
48 8213 4337 38760] 612412 
9 9626 3207 6419 35810110 
998241037 20760] | 89610 103910 
2448 9945/9521503 10.478497 9 
3558 [9.8719813 4045] - 5955| 8 
5267 8681 6587 3413 7 
6676 7548 9128 9872 6 
8083 . 6414 9.931670 10. 04683 30 5 | 
9490 [9.8715279| pl RE 
9.8250896 4144] | 6752] 3248 3 
2201| 3008 9293 ei 
: 3705 I872| [9.9541824. 10.0458166 I 
— 2735} | .4874|____ 5626} 6 
Cofine | Sine | | Cotangent | Tangent 2 
131 | Degrees 48 |S 
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ARTIFICIAL SINES 
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+ # Degrees 137 "TN 
Sine | Coſme | | Tangent | Cotangent | - 
9.325510919-58710735| [9:9544374|10-0455626 
0312[9.8709597] 6915 3085 
7913 $458 9455 0545 
93144 7319] [9-9551995|10.044800z 
9.8260715 6179 4535 5465 
3 207250 2925/55 
9. 820331209. 8703898 961 0385 
4910 2736 9.962154 10. 04378406 
6307 1613 469444 653065 
7703 0470 7233 2767 
9098 |9.8699326 9772 0228 
9.827049 3182 [9.9572311110.0427689 
1887 7037 4850 5150 
3279 5891 7389 2611 
4671 4744 9927 0073 
= 6063 . 9.958246 10.0417535|44 
9.8277453|9-8092449| | 5004 499604 
8843 130T| | T5642}: 2458141 
9.8280231 0152 [9.9590080| 10,0409920| 4: 
1619|9.8689002 2018] 7388 
— 5155 4845 
9. 8284393|9.8086700 7693 2307 
5778 5548 9.96002 3010. 03997700 
7163 4% œ ü, 7. 
8547 3242 5305 4695 
9930] 2088 7842] 221138 
9.8291312| 6934 |9.9610378|10,0389622|: 
2694 |9-86079779|- 2915] 7085 
4075 8023] 5452. 4548 
5454 7466 7988} 201 
6833 6309 9.962052 10. 03794750 
Coſine | Sine 3 Cotangent | Tangent | 
e Degrees 47 


8 ry 1 2 
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AN D. TA NGENTS. 


> Degrees 137 | 
— J Sine | Cofine | | Tangent | Cotangent | | 
"i 32 9. 8296833(9.8670309] [9.9620525[10.03794751 30 
I 8212 3131 3061 693929 
„ „ 9589] 3992 5597 4403028 
5 3319.8300966 2833] | 8133 186727 
„234 1673] 9. 9630669 10. 036933126 
ee _3204 6796125 
8319.869351 5740 426024 
1 0404 8189] | 8275 1725123] 
12: 138 7837 7026] 9.96408 11 10.03 5918922 
| 9 9209 5803 3346 6654021 
09.831038 4699 5581 411920 
-|—M | 195098663534 8416 1584019 
4 3320 2309] [9.9650951]10.0349049|18} 
4688 1203 3486] 65144174 
2 6056] _ 0036 6020 398011 | 
5 2423 2.828868 85558 1443015 
6 | 8789 7700] 9. 9661089 10.03389111ʃ14 
59 98320155 6531 4 3623 6377/13 
1519 5362 6157 3843412 
2883 41924 8692 1208 11 
424 3021 9.967122 10032877510 
109.8325609 9.865 1849 3759 624109 
6970 0677 6293 37078 
8331 9.8649504 8827] 1173] 7 
9691 8331] [9.9681360[10.0318640] 6 
5519.8331050 7156] | 23893 _6107] 5| 
2408|9.8645981 0427| 3573] 4 
3766 4806 8960 10403 
5122 3629] [9.9691493|10.0308507| 2 
6478 2452 4026 39741 
— 22 1275 6559 344.9 
Cofine | Sine || Cotangent | Tangent | <| 
132 Degrees 47 * | 
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ARTIFICIAL SINES 


| =|___ 43 | Degrees 5 136 | $ 
| bo Sine Cofine Tangent | Cotangent £7 
1_0|9-3337833|9-8041275] [9.909055910.0303441 9. 
1 9188 0096 9091 ©0909 
| 2/9-8340541]9.8638917| [9.9701624|10.0298376 9. 
| 3 1894 7737 4157 584315 
| q + 3246 6557 6689 3311 
| \ 5] 4597 5370 __9221 dF 5 
i { 619-38345948]9.8634194 | 9.971174 10. 0288246 9. 
SE [7 7297] gon 4286 5714 
3 } 8 8646 1828 6818 3182 
( 9 9994 0644 9350 0650 9.4 
1 1019.8351341|9.8629460| [9.9721882[10.0278118 = 
f 71 2688 8274 4413 5587 
1 12 4933] 7088 0945 3955 
I 13 5378 5902] | 9477] 0523 
4 14 6722 4714 [9.97 32008 10. 026799240 
9 15 8066 3526 4539 5401 3 
4 16] 94089. 86223380 7071 2929 
4 1709.836070 1148 9602 0398 9.8 
f 18 20919. 8619958 [9.9742133|10.0257867 
i 19 3431 8707 4664 5330 
= 1 4771 7570 7195 _2805 [40890 |___ 
| {21]9.8366109]9.8616383| 9726 0274 9.8. 
l 22 7447] 5190] 9.975227 10. 0247743 
{1 1 - #704 3997 | 4787 5213 
{4 24|[9.837012I] 2803 7318 2682 
| 25 1436 1608 9849 O151]3: 9.8. 
5 269.8372791 0412 9.972379 10.023762 
447 4125 9.86092 158046 4909 5091 
28 5458 8018 7440 2560 
129 6790] 6821|} 9970 0030 
30 8122 56229. 9772500 10.02 27500 3 
| Cofine | Sine | | Cotangent | Tangent C 
| - 1 133 Degrees 4.6 5 
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= Degrees 136 | 
Sine Cofine | | Tangent Cotangent: 
509.8378 1229. 8605522 |9.9772500 10.0227500| 30 
7 9453] 4423] 5030 4970129 
329.8380783 3223 7360 2440028 
33 2112 2022 9. 9780090 10. oa 19910027 
34 3441 0821 2620 738026 
342769 9.899619 149 4851125 
3619. 8386096 8416 7679 232124 
37 7422 7213] 9. 9790209 10.o 20979123 

38 8747 6009 2738| 726222 
39.9. 8390072 4804 5268 4732021 
: 2599 222— 228320 
ji] 2719 9.892393 9. 9800326 10. 019967419 

42 4041 1186 2856 7144/18 
43 530319-8589978 5385 461517 
4 6684 8770 7914 208616 
15 8004 2351 [9.9810443|10.0189557|15} 
660 9323 9.8586351[⁰ 2972 7028014 
909.8400642 5141 5501 449913 

48 i959] 3929] 8030 197012 
19 3276 27180 9. 9820359 10.0179441[11 

292 1305 3082 — 21310 
5119. 8405908 0292] 5616 438449 

| 722319.8579078 ; 8145 1855| 8} 
53 8537 7863] [9.9830673]10.0169327| 7| 
F4 9850 6648 3202 6798] 6] 
552.8411162 432 5730] __ 4270] 5| 
4 2474 9.8574215 8259 I741] 4 

57 3785 2998] [9.9840787|10.0159213| 3 
f 5095] 1779 3315 968% 3] 
39 6404 0561 5344 41561 
2213 9.869341 8372] 105628 © 
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44 Degrees 135 
Sine Cofine || Tangent Cotangent 
9.8417713 9.8569341 9.9848372|10.01510628 7 
9021 5121 9.98 5090010. 0149 10059 
9. 8420328 6900 3428 6572] 58 
1634 5678 5956 4044157 
2939 4455 8484 151656 
4244 323209. 9861012 10. 013898835 
9. 84235489. 8562008 3540 6400054 
6851 0784 6068 393253 
81549. 8539558 8590 140452 
9456 83321 [9.9871123 10.012887] 
98430757 7106 3651 6349150] 
205719.8555878 6179 3821040 
3356 46050 8700 1294040 
4655 3421] [9.9881234|10.0118766]47 
5953 2192 3761 6239146 
720 0961 62894 3711145 
9-3438547|9-8549730 8816 118444 
9842 8499] [9.9891344 |10,0108656]43 
9.8441137 7266 3871 612904 
2432 6033 6399 3601 
VV 8926 1074 
9. 8445018 9.85435649. 9901453 10. 0098527 
6310 "22201 17-2081 6019 
7601 1093 6508 3492 
889 19.853986 9035 0965 
9. 8450181 8619] [9.9911562 10. 0088438 
1470] 7381 4089] 59113 
27588 6142 6616 338433 
4045 4902] 92143 0057131 
83 3662 9.9921670 10. 0078330 
e ee 
Ceſine Sine | | Cotangent | Tangent 
134 Degrees 45 


— 
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AND TANGENT S. 


135 


2 


44 Degrees 
| Cine Caſine Tangent | Cotangent | 
9. 8456518]9.8532421; [9.9924197| 10.0075803| 30 
7903 1179 6724 327629 
91889.8529936 9251 974928 
9. 8460471 8693 [9.9931778 10. 006822227 
EE, 7449 4305 569526 
3035 6204 6832 2316825 
9.84643 189.8524959 9359 0641 24 
5599 37139. 9941886 10.0058 114023 
6879 2466 4413 5587 22 
8158 1218 6940 3060|21 
_9436[9-8519970||___ 9466 0534|20| 
9. 8470714 8721] [9.9951993]10.0048007| 19 
1991 i 4520 548018 
3267 6220 7047 2953117 
4543 4969 9573 0427116 
3817. 2217] |9-9962100]10.0037900 
9. 847709 109.8512465 4627 5373114 
8365 1211 7154 287613 
9637 9.8509957 9680 0320|12 
9.8480909g] 8702 9.997200 10.0027793|11 
„ 7446 2 5206610 
34509. 8506190 7260 2740 9 
4720 4933 9787 0213 8 
3989 3675] 9. 9982314 10.00 1768667 
7257 2417 4840 5160 6 
TY 8524 I157 | 7307 2033 5 
3.724357 9893 7 
9. 8491037 863 9.9992420 10. 0007580 3 
58 2322 7375 4947 5953] 2 
3586 6113 7473 2527 1 
„ 480 10 0000000 IO. 0000000| © 
Cofine Sine Cotangent | Tangent | < 
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Here followeth 
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LOGARITHMY: 


ABSOLUTE NUMBERS 


From 1 to T0000. 


LO GGARIT HMS. 


Num | Logarithms Num | Logarithms| Num] Logarithms| 
1 [0.0000000| | 36 [1.5563025| | 71 [|1.8512583 
2 [o. 3010300] 37 [1.5682017| | 72 1.873325 
3 [. 47712120] 38 [1.5797836| | 73 1.8633229 
4 |0.6020600| | 39 1.910646 | 74 |1.8692317 
5 10.6989700| | 40 [1.6020600| | 75 [1.8750613 
6 [0.7781512| | 41 |1.6127839| | 76-|1.8808136 
7 [0.8450980| | 42 [1.6232493| | 77 |1.8864907 
8 [0.9030900| | 43 [1.6334685| | 78 [1.8920946} 
9 [0.9542425| | 44 [1-6434527] | 79 [18976271 
10 |1.0000000| | 45 |1-6532125| | 80 1. 9030900 
111 |1.0413927| | 46 [1.6627578| | 31. 1.908480 
121.0791812 [47 1.672099] 821.9138138 
13 1. 1139433] 48 1.68 12412 | 83 [1.9190781 

| 14 |1.1461280| | 49 [1.6901961| | 84 1.9242793| 

15 1. 17609 13 | 50 [1.698970 | 85 [1.9294189] 
16 |1.2041200| | 51 [1.7075702| | 86 |1.9344984 
17 [1.2304489] | 52 |1.7160033| | 87 1}1.9395192| 
18 [1.2552725| | 53 [1-7242759| | 538 $1.9444827 
19 [1.2787536| | 54 |1-7323938| | $9 19493900 
20 [1.3010300| | 55 [1-7493027| |_90 |1-9542425 
211.3222193] 56 |1.7481880| | 91 [1.9590414 
22 [1.3424227| | 57 |1-7558748| | 92 1.9637878] 
23 [1.3617278| | 58 11.7634280| | 93 [1.9684829 
241.3802112 | 59 |1.7708520| | 94 [19731278 
25 |1.3979400| | 60 [1.7781512| | 95_ I.9777236 
26 |1.4149733| | 61 |1.7853298] | 96 [1.9822712 
27 [1.4313638| | 62 |1.7923917| | 97 |1.9867717 
28 [1.4471580| | 63 |1-7993405| | 98 [1-9912201 
29 [1.4623980| | 64 |1.8061800| | 99 1.996352 
30 [1.4771212 65 [1.8129133| [100 2.000000 
31 |1.4913617| | 66 [1.8195439] | 
321.305 1500 | 67 |1.8260748 
33 [1.5185139] | 68 |1.8325089 
34 [1.5314789| | 69 [1.8388491 
35 [1.5440680| | 70 [1.8450980| ] 


* M 4 


A-TABLE H 


Nam Logarithms| Num Logarithms| | Num Logarithms| 
101 26043214] | 13612.1335389| | 171]2.2329961 
102 86002137 67206 | 172 55284 
}. 103|2.0128372| | 138 98791] | 173 80461 
| 104 79333] | 139|2-1430145| | 174]|2-2405492 
{ 105|2.0211893 140 61280| | 175 30380 
? 100] 53059] | 14! 92191] | 176 55127 
107 938385] | 142[2.1522883| | 177 79733 
108 |2.0334238| | 14.3 53360| | 178]2.2504200 
1090 74265] | 144] B83625|| 179] 28530 
| 110|2.0413927] | 145|2.1613680| | 180 52725 
1111 £53230] | 146] 43328181 76786] 
112 92180| 147 73173182ʃ 2.260014 
1132. 0530784 148|2.1702617 183 24511 
| 114 69948] | 149 31863| | 184. 48178 
: oorgiit ade 2208 
116 44580|| 151] 89769 | 186] 94512918 
| 117] 81859] | 152[2.1818436| | 187|2.2718416|] 
| 118{j2.0718820 133 46914188 415780 
119 55470] | 154} 75207 | 189] 64618 
120 918121552. 1903317 190 875350 
121 2.082784 156 — "231246 191 2.2810334 | 
122 63598] | 157 58996] | 192 330120 
123 99051 158 86571 193 555/310 
1242.093427 192.2013971] 1944 780% 
125] © 69100| | 160 41200 195 2.2900346 
1262. 1003705161 68259 | 196]. 22501] 
127 38037 162 9510 197 44662 
128 72100] | 163|2.2121876] | 198 66652 
292.1105897 [1644 48438199] 55531] 
39433 165 74839] (2002385 
727150 | 166]2.2201081 
2. 1205739 | 167 27165 | 
38516] | 168} 53092 
71048] | 16g] 78867 | 
2.1303338} | 170[2.2304489] | 4 


LO GARIT HMS. 


Logarithms 
 |2.3031961 
53514 
74960 
96302 
2.3117539 
38672 
59703 
80633 
2.3201463 
22193 
42824 
63359 

13} 83796 
23304138 
24385 
44537 
64597 
84565 
2.340444 
24227 
43923 


83049 
2. 3502480 
21825 
41084 
60259 
79348 
98355 
2. 3617278 
36120 
54880 


73559 
52159 


Num 


63530 


2.3710679] | 


236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
291 


Logarithms 


2.3729120 
47483 
65770 


83979] 


2.3802112 


20170 
38154 
56063 


73898 
91661 


| 


2. 3909351 
26969 
44517 
61993 


29⁴⁰⁰ 


96737 
2. 4014006 
31205 
48337 
65402 
82400 


99331 


2. 4116197 


32998 
49733 
66405 
83013 


99557 


2. 4216039 
32459 
48816 
65113 
81348 
97523 

2. 4313638 


| 


Num 


271 
272 


273 
274| 


275 


27D 


277 
278 


279 


280 


28.1 
282 


Logarithms | 


2.432904 3 


45089 
61626 


77506 
223327 


2. 4409091 
24798 
40448 
56042 
71580 
87063 
2. 4502491 
17864 
33183 
48449 
63660 


788191 


93925 
2. 4608978 


24712917 
27594 


42163] 


56712 
71212 
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A: TABLE of 


Num Logarithms | | 
301|2.478566; 
302 |2.4800069 
303] 14426 
304| 28730 
305 42998 
zob] 57214 
307] 71384 
308 85507 

#4 99595 

319124913017 
3it] 27604 
312] 41546 
313] 55443 
3144 69296 

es 
316] 96871 
31725010593 
318 24271 
319 37907 
320] 51500 

3211 65050 
322] 78559] 
323 92025 
3242. 5105450 
325 18834 
326 32176 
327 45477 

| 326] 658738 

1329 Lt ts 
330] 85139 
T9201 "08280 
3322.5211381 
333 24442 
334 37405 
335 


50448 


| | Logarithms [ 


2.5203393 
70299 


89167 


2.5301997 
14789 


27544 


| 40261 
52941 


65384 


78191 
90761 

2. 5403295 
| 15792 
28254 
40680 


2.5453071 


05427 
77747 
99933 
2. 5502283 


14500 
26682 


38830 
509444 


63025 


25575072 


87086 
99066 


2.611014 


22929 
34811 
46661 
58478 
70264 


82017 


Logarithms 


2.5693739 
2. 5705429 


170880 
28716 
40313 


97836 


2.751878 


63413 
74918 
863920 


2.58092 50 


2.5910646 


20634 3 


99490 


21708 
32861 
43925 
54902 
65971 


2. 5976952 


2. 6009729 


$7905 
988310 


20600 


LO GARITHMS. 


* Wen 


Logarithms 
2.6031444 
42260 
53050 
03814 
74550 


95944 
2.6106602 


17233 


2.60138418 
48972 
59500 
70003 
80481 

6] 90933 

2. 6201360 

| 11763 

22140 

32493 

2.6242 821 

53124 


63404 


73659 
83889 


426 94096 


2.63042 79 


14438 


24573 
34685 
2.6344773 
| 54837 

64879 

74897 
| 84893 


2. 608 8260 


27839 


|, 447 


Num 
436 
437 


438 


739 
440 
44¹ 
442 
443 


444 


445 
446 


448 
449 
450 
451 
452 
453 
454 


Logarithms 
2. 6394863 
2.64048 14 
14741 


34327 


54223 


73830 
IDO 
93349 
2.6503075 
I2780 


32125 
2.0541765 
51384 
60982 


99648 
99162 
2. 6608655 
' 18127 
27578 
37009 
46420 
55810 
65180 
74529 
83859 
93169 
2.6702458 
11728 


24645 
2. 6444386 


64037 


22463 


70558 
80114 


Num 


471 
472 
473 
474 


475 


476 
477 
478 
479 


4800 


481 
482 
483 
484 


485 
486 Gs & 


487 
488 


489 


490 


491 
492 


493 


494 


|_495 


496 
497 
498 


499 
300 


Logarithms 
2.6730209 


93089 


16675 
19651 
28469 
37269 
46052 
2.695487 


72293 
81005 
89700 


2.6901961| 


638644 


A TABLE of 


Logarithms | 4 Num. Logarithms Num | Logarithms 
2.6998377 5362.791648 | 571]2 7566361 
2.7007037| | 537 99743|| 572] 73960 
15680] | 53812.7307823| | 573 81546 
24305| | 539 15888] | 574] 89119 
32914] |_240|___ 23938| |_575|__ 96678 
41505| 54112-7331973 | 570[2.7604225 
50080 | 542 39993 | 577 11758 
58637] | 543 47998] | 578] 19278 
67178] | 544] 55989] | 579] 26786 
257202 | _545 63965| | 580 34280] | 
84209 5462. 277170 581[2.7641761 
92700 | 547] 79873 | 582} 49230} 
2.7101174| | 548 87806] | 583 56685 
996310 549] 95723|| 584} 64128 
515 18072 2592.403627 585 71559 
52.7126497 | 551] 11516| | 586[2.7678976 
34905| | 552 I9391|| 587] 86381 
8 43298|| 553] 27251] | 588} 93773 
| 51674! | 554] 35098] | 58912.7701153| | 
9 50033 _ 555 42930; | 5901 08520 
1]2.7168377| | 556]2.7450748] [591] 15875 
76705557 58552] | 592] 23217) 
85017| | 558 66342593 305 7 
524] 93313 | 559] 74118] | 944 37864 
52512-7201593 560] 81880 595 Wool 
59857 | 561] 59529 596277524 
18106 | 562] 97363] 597] 59743 
26339| | 563 2.7 505084 598, 67012 | 
| 34557] 564 12791] | 599} 74268 
42759] |_505 20484 | 600] 81512 
2.7250945] | 56612.7528164| | ot 
59116| | 567 35831 | 
75413] | 569 51123 
835381 5 „ Fe 


LOGARITHMS. 


| Lagarithns Num | Logaritbms Num | Logaritbms 
| 2.7788745| | 63617. 8034571 | | 671]2.8267225 

; 95965| | 637] 41394|| 672] 73693 
b 2.7803173| | 638 48207| | 673] 80151 
9 10369] | 039] 55009] 674] B86599 
. — 17554] |_640]__ 61800] | 675] 93038] 
9 6062.824726 | 641]2.8068580| | 676 99467} 
8 31887642 75350 | 677|2.8305887 
8 39036 | 0643] 821100] 678 12297 
6 46173] | 644] 38859679 18698 
0 53298] | 645] 93597 | 680] 25089 
1 2. 7860412] 6462. 8102325 | 681 28335477 
59 67514] | 647 9043 | 682] 37844 
5 74605| | 648] 15750| | 683] 44207] 
28 8168416] 649 22447 | 684 50361 
59 88751] | 650 29134 | | 685] 56906 ; 
70 95807 6512.813358 10] 686]2.8363241| 
0 2.79028 52 652 4247665) 69567 
13 09885] | 653 49132| 688 75884 
550 16906654] 55777] | 689] 82792 
* . 23912 | 655] 62413 | 690] 88491 
75 [2.79309T6| | 056[2.8169038| | 691] 94780| 
217 37904 | | 657 76654| | 692|2.8401061 | 
547 44880| | 658] 82259 | 693 67332 
"4 51846659] 88854| | 694] 13595 
1 58800] | 660] 23432 |_695|____ 19848 
403 2. 7965743 . 661]2.8202015| |. 6962. 8426592 
_ 726 E 662] o08580|| 697] 32328 
[ 


79596| | 663] 15135] | bg8l] 38554| 
86506] | 664 21681] | 699 44772 
— 300. 93405668 232162 — | 
' 28000294 | 666|2.8234742|| | 
0717100 667 41258] þ S | 
14037] | 668 47765] | (LEM 
344 20893] | 66g] $54261||- Wo. 
!.... 


A TABLE r 


Logarithms | 14 


2. 2.69983 77 
2.700737 


15680 
24305 


— 
41505 


50080 
58637 
67178 
75102 


84209 
92700 


| : 
2.701174 


| n Logarithms 


536[2.7291648 


99743 


8$12.7307823|. 


15888 


23938 


273319735 


39993 
47998 


55989 
63965 


[2.7371926 


79873 
87806 


95723 


2.240327 


2.7126497 


34905 
4.3298 


51674 


60033 


11 2.7108377 


70795 
85017 


93313 


5252.720193 


11516 


19391 
27251 
35098 


42930 


e | 


[2 7506361 
73960 
81546 


89119 
96678 


of OR 
11758 
19278 
26786 
34280 


2.764761 


a 


562.7450748 


58552 
66342 


74118 


81880 | 5' 


09857 
18106 
20339 
34557 


42759 


89629 
97363 


2. 75050844 


12791 
20484 
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312.7250945 


59116 


67272 


75413 


a 83538 


2.7528164 


35831 
43483 
51123 


2 


49230 
56685 
64128 


ä 


2.767976 
863810 


93/13 


08520 


15875] | 
23217 
30547 
37864 
43170 


962.7752403 


59743 
6701201 


74268 
81512 
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| Logarithms | Num] Logarithms | | Num | Logaritbms 
| 2.7788745]| | 036[2.8034571] | 67112.8267225 
- 95965637 41394|| 672] 73693 
b 2.7803173| | 638 48207| | 673 80151 
9 10369 | 639 35009674 86599 
8 127554 640 01800 75 93038 
5 6062.824726 641 2. 8068 5800] 676 99467 
8 31887642 75350] 6772.830888 
8 39036| | 643 82110] | 678] 12297 
6 6 644 88859|| 6 18698 
40173 44 59 79 98 
2 53298] [64 93397 (68 23059 
51 2.7860412| 6462. 8102325 69. 77 
50 67314647 09043 682 37844 
5 74605648 15750|| 683] 44200 
28 81684] | 649 22447684 50361 
29 88751 650 29134 | | 0685] 56906 | 
76 95807 | 651]2.8135810| | 686 2.8303241|] 
81 2. 79028520] 632 42476| | 687 69567 
13 098856] 653 49132| | 688 758841 
53 169061 6544 55777] | 689] B82192 
day 23917] | 055] 62413] | 690] 88491} 
75 [2.79309T6| [552.8169028 691 4780 
217 be 955 Jab | 692 2.840085 N 
547 44880] 658 82259] 693 7332 
owe 51846 | 659] 88854| | 694| 135950 
= 58800] | 660] 95439] |_095|___ 19848 
43 2. 7965743 6612.8 202015 |, 6962. 8426892 | 
743] 72675| | 662 o8580| | 697 32328 
Ps 79596] | 663] 15135] | 6g8 38554 
2 86506| 664 21681] | 699 44772 
* 223405668 28216 222 50980 
2.8000294| | 666]2.8234742| | $2 | 
071711 667 412383904 25 
14037] | 668 47705 
20893] | 66g] 54261 | | 
— TT {11} 
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A TABLE of 


SI 
O 
S 


2. 8457 180 
63371 
69553 

6 

81891 


88047 


064.02 


2.8518696 
24800 


36982 
43060 

2. 8549130 
25191 
61244 
67289 
13325 


Logarithms | 


94194 
2. 8500333 


5705865 
85372 
91383 
97380 

2. 2.8603380 
09366 
15344 
21314 


33229 


28639174 
45111 


56961 


27275 


| 51040 


123834 


30895 


628730 


0 


Num 


736 
737 
738 
739 


743 


Logarithms | 
2. 8668778 


2. 8704039 
09888 


15729 


21363 


2.8727388 
33206 


39016 


44818 
50613 


2. 8756399 
62178 
67950 
73713 
79469 

2.878218 


6692 
2. 8802418 


08136 


13847 


25245 
30934 
36614 
2. 8842288 
47954 
53612 


59263] 
04907 | 


| 
99959] 


195500 


Num 


285 


2. 9003671 


Logarithms 


2.8870544| 
70173 
$1795 
87410 
3 
98617 

2. 8904210 
09796 
15375 
20946] | 

2. 2.892610 
32067 
37618 
43161 
485900 
2.894225 
5914] 

. 65202 
7070 
76271 
2.898 1765 
dn 
927320 
95205 


09131 
14583 
20029 
25408 


.Z0909 


LOGARITH MS. 


b | Logarithms Num Logarithms| Num Logarithms 

| [2.9036325| | 836]2.9222063| | 87129400181 
41744) | 837] 27254] | 372 05165] 

; 47155] | 838] 32440| | 873 10142 
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8706] [2143] 3-3310222| [217833380579 
3.3240766| [2144 2248] 12179 
28251 [2145 4273] [2180 
4882 [2146] 6297] [2181 
6939] [2147] 8320 [2182 
8995] [2148] 3-3320343] [2183[3-3390537 
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Logarithms 


_3979] 20 


Num Logarithms | Num Logarithms 
3.3619166] |2336[ 3.3684728| [2371] 3.3749316| 
3.3621053| [2337 6587] [2372 3-3751147 
2939] |2338 8445] 12373 2977 
48252339 3-3090302| [2374 4807 
6709| 2340 22159 [2375 6636 
8593] [2341 4014] [2370 8464 
3. 3030476] [2342 5869] [2377|3-3760292 
2358] 12343 7723] [2378] 2118 
4239] [2344] 9576/2379 3944 
120] [2345 3.371428 2380 45769 
7999 2346] 3280] [2381 7.594 
987802347 513102382 9418 
3.3 641756 [2348 69810 [23833.377 1240 
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3.368 1008 2369 3651 543 
2869 222 74831 
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Logarithms| | Num | Logarithms| | Num Logarithms' 
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2876 7889 
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2933 31212968 46390 30343 
2934 46012969 6102 | 3035 
2935: 60812970 7564 | ” 


L. OGARITH MS. 


Logarithms Num Logarithms| | Num Logarithms 
3-4772660| |3036|3.4823018| |3071|3.4872798 
4107] 3037 4448 3072. 4212 
5553] | 3938 5878] 3073 $5626 
5999 [3939] 730% 3074 7039 
— $445] | 3949 $730} 13075] ___ $45) 
9890 | | 3041|3.4830164| | 3076 9863 
3-4781334| | 3042 1592 | |3077|3-4881275 
27783043 3019 3078 2686 
42223044 4440] 3079 4097 
56051 304 — 3873] [2080] 3807 
71083046 7299 3081 6917 
8550] [3047 87251 5082 8326 
9991 | [3048 | 3. 4840150 | 3083 9735 
3-4791432 | | 3049 1574] |3084| 3.48 "M0 144 
2873 | 3950 _2998| | 3085 2552| 
4313] | 3051 44223086 3959 
57533052 5845 3087 5366 
7192| [3053 7268 | 3088 0773 
8031| | 3054] 8690| 3089 8179 
3. 48000693055 3.4850112| 3090 9585 
1507| [3056] 1533] 30913. 4900990 
29453057 2954] | 3092 2395 
4381| | 3058 4375] 3093 3799 
58183059 5795 3094 5203 
7254 3060 7214] 3095 6607 
86893061 8633 3096 8009 
71 3-4810124| | 3062 3.4860052 3097 9412 
| 1559 3063 1470 30983.4910814 
29933064 28883099 2216 
44263065 4305 3100 3617 
58593066 $721 
7292] |3007| 7138 
872443068 $554 
3-4820156] | 3069 9969 
1587 13070! 3.4871384 


* O 3 


A TABLE of 


| 


| Ligarithms 


3-4949154 


3-49 15015 
6418 
7818 
9217 

3. 4920616 
2014 
3413 
4810 
6207 
— 


9000 
2 | 3-4930390 


.1791 
3186 
4580 
5974 


7308 
8761, 


1540 
2938 


43293 
5720 


7110 


$500] | 


9890 


2667. 
405", 
5443 
6831 
8218 
9604 
3. 4960990 


nnn 


370 


| 


| 3. 4951279 | 


Num | Logarithms | Num | Logarithma 
3136[3.4963761| [3171|3-5011962 
3E37] , 51453172 3332 
3138 6529] [3172 4701 
3139 7913] [3174 6069 
3140 92956/3125 — 22427 
3141/3. 4970679 [31/6 8805 
3142 2062] |3177]3:5020172 
3143 34443178 1539 
3144 4825/3179 2905 
3145] 62063180 4271 
3146 7587 [3181 5637 
3147 89673182 7002 
3148|3-4980347| | 3183 8306 
3149 17273184 9731 
3150| 3106] |3185|3-5031094| 
3151 44843186 2458 
3152 5862 | 3187 38211 
3153 72403188 5182] | 
3154 8617] [3189 0545 
3155 9994 [3190 7907 
3136 3-4991370 3191 9268 
3157 274631923. 5940629 
3168880 4121/3193 1989 
3159 549603194 3349 
3160] 6871/3195 4209 
3161 8245] [3196 6068 
3162 9919] [3197 7426 
3163|3-5000992 | [3198 878; 
3164 2365 3199 3.505014 
3105 3237 |3200} 1500 
3166 5109 . 

3167 6481 

3168 7851 

3169 9222 

317013. 5010593 1 


LOGARITHMS. 


n | Logarithms | | Num: | Logarithnts | Num | Logarithms | 
51 | 3-5052857| |323613.5100085| [3271 3.146805 

4213] 13237 1427] 3272 0133 

5569] [3238 2768| [3273 9460 

6925 3239 4109] 3274 3.130787 

5 | nn 2200) [3242] 5459] [3275 |: 3393 

206] 9635 [3241] ©6790] [3276] 3439 

207 | 3. 5060990 | 3242 813003277 4764 

23443243 9469 [3278] ©6089 

3697 | | 3244] 3.5110508| | 3279 7414 

5050] 3248 2142 [3280 8735]. 

64033246 3485 3281 | 3. 5160062 

7755| 3247 4823] [3282] 1386 

9107 [3248] 6460] [3283 2709 

| 3-5070459| 3249 74973284 4031 

13810 | 3250] $834] 3285 5354 

3100 3251 3.512070 32860 5676 

43113252 15051328770 7997 

58603253 28413288 9318 
721003254 4175 328935170639 

. 5840}; 13399], 2921 

9907 | | 3256] 6844| 3291 3279 

2|3-5081255} |3257, 8178] [3292 4598 

| 2603 | 3258. 931103293 5917 


24 3950 32859 3.5130844 3294 7236 
2222 3260 2176 32980 83384 
6644 3261 35083296 987 
7990 3262 4840 |3297|3-5181189 
92335 3263] 6171/3298 2506 
3. 0906803264 7501] [2299] 3823 
2025] |3265| 23832 [3300] 5139 
3370 i 
471303267 1491] | ö 
6057 [3268 2820 4 
7400 32690 4149] | _ 
87431 13270] 5478 8 


*O 4 


— 
* 
—ê 


A TABLE of 


| FS 


3-5186455 


777 
9086 


403.5190400 
71 


3028 
4342 
5055 
6968 

8280 


9592 
3- 5200903 
2214 
3525 
4835 
6145 
£437 
8704 


3 Ke © 
1381 


2689 


3996 
5303 
6610 


7916 


3334 


133³⁵ 


—ä 


9222 
3.522028 


1833 


4442 


65746 


7056 


9353 


9656 
3 5230956 


|] 


6299 


| 


Num Togarithms 
33363.52322 60 
3337 3562 
3338 4863 
3339 6164 
3340]... 7405 
3341 * 8765 
3342 | 3- 5240064 
3343] 1364 
3744 2663 
334 23961 
3346 5259 
3347 0557 
3348 7854 
3349 9151 
3359] 3-5250448 
1 
3352 3040 
3353 4335 
3354 5631 
3355 6925 
3356 8219 
3357 99513 
33583. 5260807 
3359 2100 
3360 3393 
3361 4085 
3302 5977 
3303 7269 
3364 8560 
3305 9851 
3306|3.5271141 
3307 2431 
3308 3721 
3309 5010 
3370| 


Num] Logarithms 
3371]3-5277588 
3372 8876 
33731|3-5280163 
3374 1451 
1 
3376 4024 
3377 5311 
3378 6596 
3379 7882 
3380 OY 9167 
3381|3-5290452 
3382 1736 
3383 3020| 
3384 4303] 
3385] 387 
3386 6869 
3387] 8152] 
3388 94340“ 
3389 3.53007 160 
3390 1997 
3391 3278 
3392 4558 
3393 5839 
3394 7110 
3295 83080 
3396 9677 
3397 3.53 10955 
3398 2234 
3599 3512 
4789 


34⁰⁰ 


LOGARITHMS. 


1 


— 


— 


fy 


Logarithms | 


OO = GO ON ol 


* 


3.53 16066 


7343 
8619 


9895 


3:-5321171 


2446 
3721 


4996 
6270 


1544 


8817 


3-53 300901 


1363 


2635 


32027 


5179 
6450 
7721 
8991 


35340261 


1531 


2800 
4069 
5338 
6606 


7874 
9141 


3. 35350408 


1675 
_2941 


4207 
5473 


6738 


8003 


9267 


S 


Num Tagarithms 
3430[3.5360532 
3437 1795 
3438 3059 
3439 4322 
34 2323384 
3441 6847 
3442 8109 
3443 9370 
3444 | 3.5370031 
3445 1892 
3446 3153 
3447 4413 
3448 5672 
3449 6932 
3450 8191 
3451 9450 
3452 3. 5380708 
3453 1966 
3454 3223 
3455 4481 
3450 5737 
3457 6994 
3458 8250 
3459 9506 
3460] 3: 35390761 
3461 2016 
3402 3271 
3403 4525 
3464 5779] 
[3405] — 29922 
3466 8286 
3467 95338 
3468 3.540079 1 
3469 2043 
3470 3295 | 


Num 


3471 


3472 


3473 
3474 
3475 
3476. 
3477 
3478 
3479 
3480 
3481 
3482 


3483 


3484 


34854 


3486 
3487 


3488 
3489 
3490 


3491 


3492 
3493 
3494 
3495 
3496 


r 


3498 
3499 
3500 


Logaritbm 


3.54045 
5797 
7048 


8298 


254 
3 3-541 10798 


2047 
3296 
4544 
_5792 


7040 
8288 


9535 


3.5420781 


20281 


3274 
4519 
5705 
7010 


_ 8254 


9498 
3. 5430742 


1986 
3229 


— 2 


5714 


6956 
8198 
9439 
244580 


DDr 


pe 
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2 — — E 2232 — — — "XC — _ — 
— — - - . - — — p TT — — - » n 
— —— — — — — — , — — r 
— — —> — 5 — YZ = . < — — 
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A TABLE of | 
| Num |Logarithms | | Num | Logarithms | | Nui | Logarithns| 
350113-5441921| [3536|3:5485123| |35713-55278g8 
3502 3161] [3537 635T] 13572] 9114 
[3593 4401/53 75780 357335530330 
3504 6641/3539 88060 3574 1345 
3503. 88803540 3.54900 33 3525 2.760 
135061 3-5448119] [3541 1259] {3570[3-5533975 
3507 923383542 2486] 3577 5189 
3508 3.540596 3543 3712 3578 6403 
13509 18343544 4937] 33579 7617 
. 
35711 3.544308 3546 35497387 3581 3.554504 
13512 5545 13547 | 8612] | 3582 1256 
13513 0781] [2548] 9836] |3583 2468 
35144 80183549 3.550 1060] | 3584 3680 
13375] — 28 [3552 22031 35851-4592 
3516] 3.5400489| |3551|3-5503507| 33586 3.546103 
13517 1724| [3552 47300 3587 7314 
35¹8 295803533 5952 3588 8524 
3519] 4193] 13554 7174] 3589 9735. 
352008427 [3555] 8396 |3590[3-5550944. 
35213. 34666603556 96180 3591[ 22154 
3522 78943557 3.510839 | 3592 3363 
13523 9126] [3558 2059] | 3593 4572 
352435470359 [3559 3280] 3594 5781 
13525]____1591 | [3560] 4500] [2595] 6989) 
352635472823 3567 3.551720 |3596{3.5558197 
3527 4055 3562 0939] 35970) 9404 
3528 528603563 81580 3598 3.560612 
3529] 661773564 9377 3599 1818 
353242252 3.820595 | 3600 3025 
[3531] 8977] [3566 1813 
353235480207 13567 3031 
3533 14363568 4248 
3534 2665 3569 5465 
13535] 3894 13570l 6682 


LOGARITHMS. 


—1 


— — 


| Logaritbms | Num | Logarithms | Num] Logarithms | 
3: 5504231] |3630|3-5606239| |367113-5647844 
5437 3637 7433 3672 9027 
6643 36388 8027 36733.5650209 
7848] 3639 982003674 1392] 
3 9063] |3640|3-5611014| 3673 2573] 
13-5570257] 3641 2207 3676 3-5053755 
1461] 13642] 3399] [3077 4930 | 
2665 3643 4592 3678 6117 
38690 3644 578403679 7298 
| 5072] |3645| 5975 358 3 
3.5576275 3645 3.5618 167 3681 9658 
7477 3647 9358| [3682 3.5660838 
8680 [3648] 3- 5620548| | 3683 2017 
4 9887103649 17393684 3196 
361513.5581083] |3650| 2229 3588422 
2284 3651 3.5024118| 3686 3- 5668553 
3485 3652 53083687 6731] 
4686 [3053 6497 3688 7909 
5886] 3654 7085] [3689 9087 
1086 | 3655 8874] 13090 3.5670264. 
3-5588285| [36561 3-5030062| |3691 1440 
9484] 3657 1250| | 3092 2617 
3-5590683| | 3658] 2437 3693 3793 
15882 3659 362436944 7969 
3080 | 3660 4811 3695 6144 
4278 361 3.5635997 359635677320 
5476] | 3662 7183] |3097. 8494 
6673 3663 1 3698 9669 
7870] 3664 9555 369935680843 
9066 3665 3-5040740| | 3700 2017] 
| 2.5600262| | 3666 1925 o JEET 2 
1458] | 3667 3109 
2654 | [3668 4293] 
849] 3669 5477 
TT 28 6661 


FL 4 


A TABLE 


2620 


of 

Num] Logarithms| Num Logarithms| | Num | Logarithm;| 
43797|3-5083191| [373613-57240694 [3771] 3.570456; 

| 3702] 43643737 5231| [3772 5717 
3703 5537 3738 6393 3773 6808 
3704 6710] [13739] 735355 3774 8019 
[3795 2882 3740 8716 3775 9169 | 
3706 9054 [3741 9877 37763. 57720 
3707 3.5690226 [37423573 10383777 1470 
3708 1397| [3743 2198| [3778 

3709 2568 [3744 3358| 13779] 3769 
13710 3732 [3745] ___4518| [3780] 49180 
[2711 4910 | 3746 5678 3781 6067 
3712 60800 | 3747 6837 [3782 72¹5 
3713 72493748 799603783 83630 
3714 8419] [3749 9154| [3794 9511] | 
3715 9588 3750 3-5740313\ 37853. 3: 5780659 | 
37163. 5700757 [3751 1471 [3786] 1806 
3717 1926] [3752 2628 [3787 2953 
3718 3094 [3753 37863788 41000 
13719 4262 27544 4943 3789 52400 
2 — 3522 2222929 37/22 
3721 6597 [3750 2256 3791 7536 
3722 7764/3757 8412 3792 86830 
3723 8930375880 95683793 9828 
37243. 5710097 3759 3-5750723| [3794 | 3-5790973 
3725 1263 |3760 1878| [3795] 2118} 
3726 2428] [3761 3033] [3790 32621] 
3727 35943762 41883797 4406 
3728 4759 3763 5342 13798 5550 
3729 59243764 64963799 6693] 
3730 20880325 7650 380 7830 
12731] 8252 3766 880g 

[3732] 9446767 995 

3733 3.720580 3768 3-5761109 

13734 17433769 2261 

3735 2906| 13770 3413 | 


5 


„ Se 
| © 


I. OGARITEH MS. 


C5 O - © LE ht ee 


S 


| Logarithms 


| 3-5798979 
> | 2.5800121 


1263 
2405 
3547 


| 


3.5804688 


6969 


8110 
9250 


1529 
2668 


3807 


3.58 16084 
7222 


3.5820634 


2907 
4043 
5179 


5829| 


4945 


1770 


6314 


3-582.7450 
8585 
9/19 

3-5830854 


1988 


4255 
6521 


264 


3122 


— 


3.58 10389 


8359 
9497 


53880 


| 


* 


| Num 


3836 
3837 


3838 


3839 
3840 
3841 
3842 
3843 
3844 
3845 
3846 
3847 
3848 
3849 
35850 
3851 
3852 
3853 


3555 
3856 
3557 
3858 
3859 
3860 


| 


3854 


Logaritbms 


9918 
3.584100 
2181 


4443 
5574 
6704 

7834 


3.589009 


2351 
3479 
AAS 


5135 


7990 


1370 


4748 
5873 
6698 


9247 
3-5870371 
1495 
2618 
3742 
4865 
5987 
| 7110 


3.838786 | 


3312 


8963 


12224 


— 


6863 


8123 


9117 
3.860244 


2496 
3622 


Num 
3871 
3872 
3873 
3874| 


3887 


3875 


Logarithms 
3.538780232 

9333 
3-5880475 
1596 
2717 


3838 
4958 
6078 
7198 
8317 
9436 


3.589055 


1674 
2792 
3 


5028 
6145 
7262 
8379 
9496 


3.590012 


1728 


2844 
23959 


2 


6189 
7304 


8418 


9532 
3. —2.—.— 


ö 


* 


A TABLE of 


2 


6 


% Logarithms 1 {4 Logarithms | Logarithms 
3-5911759| 3-5959551| | 3:5935999 
2873 1654 3.599009 2 
3985 2757 1180 
5098 3860 22790 
— 2219 3240 4922 3975 3371 
3-5917322| [3941|3-5950064| 39763.5994404 
8434 7166 5556 
9546 8268 6648 
3.59 20657 9369 773⁰ 
— #7661; 3-5960470 — 831 
3.922878 1571 9922 
39880 2671 3.6001013! 
3098 8273 2103 
6208 4871] 3193 
238183230 5971 e 
3.5928427 3.5907070 | 3.0005373 
92336 8169 6462 
8 3.930644 9268 81 73500 
„ 3.5970367 86400 
2861 1465 1 
35933968 3.597263 3.601081) 
5076 | 3660 3 1905 
6183 4758 2993 
7290 5855 4080 
8397 — 952 _5168 


9503 3951 3.978048 | 3996|3.6016255 
3.59409 2] 91745 7341 
1715 3-5980241| | 2998] 8428 
2820 1336 oF 9514 
a 3925 | —_ 2432 3. 6020600] 
3- 5945030 |3-5983527] | | | 

- 6135] 4622 

7239] | 5717 

83444 6811111 

1 84421 1 


tt. At 


LO GARIT HMS. 


— —ſ' N — — — CCI 
| Num | Logarithms | Num Logarithms| | Num| Logarithms 
40013. 60 16856 [4036 3.606912 40% 13.609701 
4002 ¹ 2771 [4037 3.606038 7 [4072 8078 
14003 3856 [4038 1663 [4073 9144 
4004 4941 [4039 2738] [4074 3.6100210| 
4005 6025 4040 3814| [4975] 1276 
[4006| 3-0027109| |4041 | 3.6064888| |4076|[3.6102342 | 
4007] 8193 [4042 5903] 4% 3497] 
4008] 9277 4043 7037 4078 47 
14009 3. 6030361 [4044 8111] [4079 5537 
4010 444 [4045]__ 2185 [4080] 6602 
4011 3.60 32527 4040 3.6002 99 4081 3.610766 
4012] 3609 [4047] 13324082 38730 
4013 4692 4048 2405| 40833 97944 
4014 3774 4049 3478] [4084 3.611087 
4013 5888 [4050] 4350 14085] 1921 
4016 3. 6037937 [4051 3.607522 [4086] 3.6112984 
4017 9018 [4052 66944087 4046 
4018| 3.6040099| 4053 7766 [40888 5109 
4019 11800 [4054 88371 [4089 6171 
420 22614085. 9909 40 7233 
4021 3.6043341| [405 3.6080979] [4091] 3.6118295 
4022 4421 4057 2050 [4092] 9356 
4023 8500 4038 3120| [4093] 3.6 1204171 
40244 65800 [4059 4190 4094 1478 
. 
40263. 6048738 4061 3. 6086330 4096 3.6123599 
4927] 9816 4062 73994097 4660 
4028 | 3.6050895| 4063 8468 [4098 5720 
4029 19734064 9537] 4099 6779 
4030 230500 | 4065 3.6090605 4100 7839 
40313. 6054128 4066 1674 [OY 
4032 5205| 4067 2742 
4033 62824068 3809 
034 7359 4069 4877 
4035 8 40701 5944 5 


r n © w_ A) 


A TABLE of 


n Num) Logarithms | Num Logarithms Ns N ts 
1JI4101J3.6128898 4136 3.6165805 4171 3.6202402 


[4102 9957| [4137] ©0855] [4172] 3443 
4103 3.6131015 [4138] - 7905| [4173 4484 
14104 2073| [4139 8954] [4174 5524 

410.5 3132 2 3.617000 4175 6565 

4106] 41489 4141 1032 [4176 7605 
4107] 5248 [4142 2101| [4177 864; 
[4108 630404143 3149] [4178 9684 

4109 7361] [4144] 4197] [4179] 3-0210724' W 
4110 $418 4145 5245 4180 1763 
4111 9475 4146 6293 [4181 2802 
411213.6140831[[4147 7340 [4182 3840 

4113 1587| |4148 8387] [4183] 4879 

4114] 2043] [4149 9434| [4184 5917 
[4115] 30698 4180 3. 618048141883] 6985 
4116. 4754 41511. 1327 4186 7992 

4117 3809 4152 28573 [4187 9030 

[4118 68635153 36194188 3.6220067 | WM |... 
4119 7918] 14154 4645 [4189] 1104422 
4120 8972 4183 37100 4190 2140 — 
4121 3:61 50026 4136 6755| [4191] 31/7 

4.122 1080 4137 780014192 4213 
4123 2133 [5158] 3848 492 620 
4124 3187 [4159 9589] 41944 6284 _ Han 
4125] 4240 41603. 30190933 4195| — 22329 
4126 52924161 1977419660 8355 | 
4127 6345| [4162 3021] [4197} 9390 

4128 7397| 4163 4064 |4198| 3.0230424 | 

41299 8449 [4104 510% 4199 1459 

4130] 9501/4165 6150 4200 2493 

4731 3. 6160552 [4160 7193 2 | 

4132 16034167 8235 

4133 2654 [4168 9277 

4134 3705| [4169] 3.6200319 

4135 4755 4170] _ 13604 1555 


| LOGARITHMS. 


2 TNum| Logarithmi| | Num| Leiben, 


20113. 5233527 423635269559 [4271 4272 3.636295 


4560 14237 | 3.62 703830 [4272 6312 

"$594 | [4238 16100 [4273 7329 

60627 [4239] 2634/42 8345 

| _7660| 4240] 3659] [4275| 9351 
3-0238693| 4247 3.674683 4276 [3-6310377 
9725 [4242] 5707] [4277 1392 

3. 9240757 4243 673004278 2408 

1789 [4244] 7754 [4279] 342 
ü 2821/4245 8777] [4280] 4438 
1 87 4246 9800 [4281 3.63 154552 
4884] [4247 36280823 4282 6467 

5915| [4248 18434283 7481 

6945] 4249 2867 [4284 8495 


7976; 25023889 4285 _9508 
9006 |42511-3.0284911 | |4286| 3:6320522 


3.6250036| 4232 39330 [4287 153 
1066] "| 5253 6954| 4288 254 
2095| 14254 7975| % 3560 

— 124 [4255] ___ 226 [4290 4573 

£[:2162:54153| 42563. 36290016 4291 3:6325585 
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[6801] 3.8325728| 6836 3. n 68 713.8370199 if 
6802 6366| |6837 8656 0872 0832. 1 

6803 70056838 929106873 1463 a 

6804. 76436839 9926] [6874 2095 Af 

6805 8281| [6840[3.8350561| [6875] 2727 '# 

6807] 9558 [0842 1831] |6877 3990 i| 

16808|3.8330195| [0843 2465 6878 4622 Wis 
6809 08335844 31006879 5253 io 

6810 1471| [0845 3735| [0880 5884 4 

68113.8332 109 [68 463.8354369 68813. 8376516 |, 

6812 2746] [0847 5003 | | 6882 7 147 jj! 

6813 2384 | | 0848 5638 | [0883 7778 7 
66814 40216849 6272 688. 8409 Ui 
[0815 4659 6850 3 6885 ä 60 
08 163.8335296 |6851]3. 3-8357540 6886] 9670; mir 

6817 5933] [6852 8174 [6887|3.8380301 (YA 

6818 6570 0853 8807 6888 0931 ing 

6819 7207 [6854 94416589 1562 Lal 

6820 7844| [6855]3-8360075 6890 2192 1 

6821 3.8338480 6856 0708 [6891 |3.8382822 14 

6822 91776857 13416892 3453 * 

6823] 97546858 1975| [0893 4083 Jig 

6824 |3.8340390| [0859 2608 | 6894 4713 va 

6825] 1027| 6860 3241| [0895| 5343 7 

168263.8341663 685143.8363874 6896138385973 * 
6827 22996862 4507 6897 6602 i 

6828 2935| [6863 5140| [6898 7232] 10 

6829 35716864 5773 [6899 7861 1 

6530 420% [6865] 6405 6900. 8401 i 
1683113.83244843 68663. 5367635 4 j 
6832] 6479 [6867] 7670 Wl 

6833 6114 6868 $303 0 

[0834 6750| |0869 9935 | i 
6835] 7385| [6870] 9567[1 |. hi 
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[6901|3.8389120]| [6936] 3. 2.8411091| [6971] 3.8432951 
6902 9759] 6937 1717 | [6972 3574 
69033. 839373 6938 2343 [6973 4197 

| £904 1008] [6939 2969 [6974 4819 
[6905| 14637 524% — 2825 [£975] 5442] W 
6906] 3. 2-8392266| 5941 3.84 14220 6976] 3. 3-8436065| I 
6907 289506942 4846 [6977 6687] W 
6908 35236943 5472 6978 7310 
6909 4152] |6944 6097 | [0979 7932 
6910 428069435722 [6980] 3554 
16911] 3-8395409] 6946 |3.8417348| [69813.8439175 
6912 037] 10947 7973| 982 9798 
16913 6666| | 6948 859869833. 8440420 
6914 7294 6949 92236984 1042 
10915 7922| [6950 9848 [6985] 1664 

| 69163. 8398550 [69g113. 38420473 6986/3.8442286 
16917 9178] [6952 1098 | [6987 2907] | 
16918 98066953 1722 [6988 3529 
6919 3.840433 6954 2347989 4150 
16920; 10001 6958 29971 6990 47272 
6921 3.840 1688 6956384235960 16991] 3-8445393| | 
16922 2316| 16957 422006992 601446 
16923 29436938 48446993 6635 
6924 3571] [6959 54686994 7236 Uñ 
6923 41285250 922 |6995] 7877 
6026 3. 8404825 69613. 84267166990 3. 8448498 
16927 5452 | 6962 7349] [6997 9119 
6928 6079 6963 79646998 9739 
16929 6706| | 6964. 8588 | |6999| 3.8450300 
59300 2332 6965] 9211] 17000 0980 
6931 3.540790 |6966 9835 

6932 858606967 3.843048 

6933 92126968 1081 
6934 9838 6969 1705 

6935 2.8410465| 6970 23280 a 
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| Nun| Logarithms | Num Logarithms | 
7001 3. 8451601 | 7036] 3. 3-3473258 | 7071 3. 3.849480 
/OO2 22217037 3376] [7072] 5423 
7003 28417038 4493] [7973 6037 
7004. 346107039 5110 [7074 6631 
2005 481 704372720756] 7264| 
7006 3. 8454701 70413. 8476343 [70761 3.8497878 
7007 5321] [7042] 6960 7077 8492 
7008] 5941} 7043 15771 17978 9106 
7009 6561] [7044 8193] [7079 9719] 
7010|__ 7180] [7045 $810] 70803. 8500333 
7011 3.847800 7046 9426] [7081 0946 
7012 8419 70473. 848004347082 1559 
[7013] 9gozs| [7048 0659] |7083 2172 
[7014 9658] [7049 127517084 2786 
7015 2. 3. 84600277 7050 | 1891 7085 23399 
7016 5896 7051 38482507 7086 3.804011 
7017 1515702 3123] 17087 4624 
7018 2134] [7053] 3739] 7088 5237 
7019 2752] [7954 4355] 7089 5850 
7020|____3371| [285427 [7090] 6462 
70211 3-8463990| [7056] 3-8485586] 7591 3.8507075| 
7022 4638] | 7057 6201 | | 7092 _ 087 
7023 5227 7058 0817] [7093 8300 
70244 3845 [7059 7432] 7094 89121 
7025 6463] [7060] ___ 8047] [7095 9524 
7026 3.846708 10 70613. 8488662 7096 3.85 101360 
7027 7700 | 7062 9277 7097 0748 
7028 831817063 989207098 1360 
7029 893570643. 8490507 [7099]. 1972 
7030 9553] | 7065 __1122] [7100] 2583 
70313. 8470171 7066 3.8491736 | | 
7032 0789] | 7067 2331 | 
7033 1406] [7068 2965 
7034 2024 | 7069 3580 
7035|__ 2641] I% 4194 4 


A TABLE: Of 


| Num Logarithms Num | Logarithms | Nam | Logarithm| Nu! 
- [710113.8513195| |7136|3.8534548 7171|3.8555797 720 
7102 3807] [7137 5157] [7172] 6403 228 
7103 4418] |7138 5705 7173 7008 12 
7104 503007139 6374 7174 | 7614 720 
7105 264 214% 9252 [7175] 6219 [is 
7100|3.85160252| [7141 3. 8537590 7176 3.8 558824 720 
7107 6863| 7142 8198777 9429 720 
7108 74747143 88067178 3.856003 720 
7109 8085 7144 9414] [7179 0640 72 
2110 30696 7145 3.840022 7180 1244 CAL 
711113. 3.851930) 7146 0630 [7181 51849 721 
7112 99177147 1238| [7182] 2454 /21 
7113 3.520328 7148 1845 [7183] 3059 LE; 
7114 1139] [7149] 2453] [7184 3663 3 
25 3232 21% 55218 420 MN [721 
71163. 8522359 71513. 3.854358 7186 8564872 721 
7117] 2970/7152 4756 [7187 5476 1 
7118 358007153 48827188 6081 721 
7119 4190 7154 54897189 6685 721 
7120 4800] 2155 609 7190 7289 22. 
712113. 8325410 715638545703 7191] 3.8507893| 7221 
7122 60200 [7157 731017192 8497 722⁷ 
7123] 6629 7138 79177193 9101 253 
7124 7239] 7159 85247944 9704 2 
2125 2849 2160 9130 2195 3.887308 4 
7126 3.852848 7101 | 9737 7196 * 0912 7226 
7127 9068 7162 3.850343 7197 13153 7227 
7128] 9677] [7163] 949 7198] 2118 7375 
71293. 853028607164 13567199 2722 722 
7130 o895] 2165 2162 [7200 3325 1236 
7121|3.8531504| |7166|3 3-8552768 - | 7231 
7132] 211307 3374 | [232 
7133 272207168 3980 | 1233 
17134 33317169 4586 | 7234 
7135] 3940 [7170l 31921 7236 
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3.85 80537 
1139 


1761 
2363 
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5586 
6186 


6786 
7386 


3.8597985 
$585 
9185 
9784 

3. 8600384 
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1383 
2182 
2781 
3380 


3. 853975 
48578 
5177 
5776 
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3.8606973 
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8170 
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9904 
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2336 
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| 359% 
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Logarithms | | Num | Logarithms| | Num Logarithms 
I |3.8633823| |7336|3-$654593]| [7371 |3-8675264 
| 4418} 17337 5185] [7372 5853 
50137338 57777373 6442 
5608 7339 6369] 7374 7031 
| 6202] [7340] 6961] 17375 7620 
3.836797 7341 3.867552 |7370|3-8078209 
7391] [7342 8144] 17377] 3798 
7985] 7343 873517378 9387 
85800 7344 9327] 17379] 
9174] 2343 2248 |7380|3:3680564 
9768| |7346|3.8660509] |7381 I 152 
3.8640302| [7347 110007382 1740 
| 0956| 7348 1691] [7393 2329 
1550| 7349 22827384 2917 
22 
3.8642737 7351 3. 8663464 7386 3. 8684093 
| 33310 7352 4055 7387 4681] | 
39247353 46467388 5269 
45177354 _ $3407 7359 5857 8 
— 11 2355827 222 
3 864% 7356 3.866647 [7391] 3-8687032| | 
6297 7357 7008 7392 7620 W 
68907358 75980 7393 8207 
7483} [7359] $188] 17394] 8794 
Zope] 17360) ___ 8778] [7395|____93%2| | 
3-8648669| |7361|3.8669368| [7396 9969 
92627362 995807397 3·8690556 
9835] 7363 3.867048 [7398 1143 
3.865044) [7364 1138] 17399 1730| 
| == 7049} [7305 |.___ _1729} 7400} 2317 
2.8651632| [7366]3.8672317| | | 
22251 [7307 2907] | þ 
2817] 17368 3496004 
3409 [7309 40860 
4800 73700 4675\1 = 


Vm 


9975 


LOGARtTHMS. 


, | | F 4 THO Ws —_ 
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771 = 35713394 74713873377 
407% 7438 He 55 Tull 
466 156 4502] 17473 495 
4525 5146] [7474 5531 

77987 71 7776775 7575 885. 
425 575 3. 716313 7476] 3:8736693 
710 755 27117477 7274 
* 3 7805 7478 7855 
7990] [7444 004] 17479 8435 
8695768 1445 86047] [7480} 9016 
OY wary 7446|3-8719230| [7481] 9597 
„e 
OI 48 | 3-0720397] [7483 0757 
1112 2 7 5 255 55 
— 12] | 7450 | 503 74095 1918 
3 , 74513. 87221407485 3.542498 
2865 [7492 27287487 3078. 
wore 7453 3311] [7488 3058] 
4039 2 96 7489 42381 
26754625 58 - 4470] 74043818 
pow, 745 3. 125059 7491] 3-8745398 
785 775 i 

od lt 1 8 7493 0557, 

6, * 5 7494 7137 
DET 245 „ 
[749 _ 3. 727970 7496] 3-8748296 
$6 he 42h 1497 8875 
9304 7464 9716 224 8 
0 O 
— —.— 17465 3.37 30298] 7.500 _ 
8710473] [7466] o880|| | | 
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16417468 2043 
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28101 [7470 3226] | 
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[7501 3.8751192 7536|3 . 771489 757138791532 
7502] 1771 7537 109857572 2106 
750g 2349] [7538 2561] [7573 2680 
7504] 2928] 17539] 3137] [7574 3253 
7.505 2507 [7549] ____3713| 2375 — 33825 
7506 3-87 540867541 3.77489 7576 3·87944⁰⁰ 
7.507 4664] [7542] 4865] 7577 4973 
7508 5243] [7543. 5441} [7578 5540. 
7509 88217544 6017] 7579 6119 
7.510 __ 6399] [7545 6592| 75806592 
7511 |3-8756978 7546 3-8777168| |75813-8797205 
7512] 7556] [7547 7743] |7582 7838 
7513] 813 [7548] 4319/7630 4 
7514 8712| [7549 8894/7384 8983 
7515] 92902550 2459 7585 9556 
7516] 9868] 7551 3.878004] |758613-8800128| 
7517138760445] [7552] 0020} [7587 0701 
7.518 1023} [7553 11957588 1273 
7519 160107554 7707589 1846 
2820 2128 2828 234 252245 
7521 3.876276 7556 3.878 2919 [759138802990 
7522 333375570 34947592 3562 
T6331 3931 17859 4969] |7593 4134 
7524 4488] [7559] 4643 7594 4706 
7525] 5065 7500] 5218] 17595; 5278, 
75261 3-8705042| 756113: 3-8785792 7596|3-8805850 
7527] 0219] 7502 6367 7597 0421 
7.528. 6796 7503 | 69417598 6993 
7529 7373] 17504 7515 [7599 7504 
25300 2250 [7505 8089| 2600 8136 
753103.8768526 7566 3.8788663| | 
7532 91037567 9237 1 ; 
7533 96807568 981111 
75343.8 7702567569 3.879038 | 
75351 _ 0833\ [7570 0959] 1 | 
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760103. 88087077636 ne | 7671] 3.8848520 
j 7 002 9279] [7037 9228 [7672 9086 
703 98507638 9797] [7073 9652 
| 7604|3-8810421| |-639|3.8830365| |7674|3.8850218 
2503 2992 7542234 2578 2784 
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| 17007 2134| |7642 2070| |7677 1913 
7608 2705| [7043] 2639] [7678 2481] 
760g 32767644 32077679 3047 
[7610 3847 28422222 268 3612 
| 176111 3.8814417| |7646| 38834343 7081138854178} 
7612 4988 7647 12 1 7682 4743 
| [7013 5558| [7048 5472] [7683 530d 
7614 6129 7649 6047 7684 5874 
2522 288 ___6614| 2 — 432 
| WW [7616.3-8817269| [7651 3. 8837182 |7086| 3.89704 
117677 78400 7652 77500 7687 7569 
A S 17018] 8107653 8217 7688 8134 
6% 8980 [7654] 8885/7689 8699] 
*| I [7520] ___9559| [7555| 248 259 9283 
213.8820120 7663.884009 7691 9828 
2) W i7622] 06689 [7657] 0386] 7692 3.886393 
4 7623 1259 7638 1154/7693 0957] 
6 7624 1829 7659 17217694 1522 
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- [7791] 3.8865471] [7736] 3e8885165] [7771 3-8904769 
7702] 6035] [7737 5726] [7772] 65328 
7703 9599 7738] 6287 7773 5887 
27044  7203| [7739] 684807774] 6443 
7705 7725 7749|____7410] |7775| _ 2004 
[7700| 3.8868290| [77411 3.8887971] |7776[3.8907562 
7707 88547742 85327777 97121 
7708 94177743] 9093] |[7778F 3679 
7709 9980| [7744 9653] [7779 9238 
221013. 887044 77451 3.88902 14 7780 9796 
271% 11% [7746] 0775 [778113.8910354 
[7712p 1670| [7747] 1336] [7782] 0912 
7713 2233| 7748) 1896] [7783] 1470 
7714 2790| [7749 2457] [7784 2028 
7715 3359 22 HR Wee 
7776 3.853922 7751 3-8893577] 7786 3.893144 
7737] 4485| 77 41381 778% 3702 
7718 50948 17753} 46989 [7788] 4259/0 
7719] g610| 77544 65258 7789] 4817] | 
k7720]____ 6173| |7755|____ 5818] |7790 5375 
7721138876736, [7756] 3.8896378| [7791138915932 
7722 7298 [7757] ©938] 7792 6489 
7723] 7860 7758 7498 17793] 7047 
7724 8423 779 9058 17794] 7504 
7725] 8985 7760] 8617 7795 8161 
77200 9547 7713.889977 [7796] 38918718 
7727 3.8880 7724“ ©9736] [7797 9275 
17728 0071 | [7703] 3.8500296| |7798 9832 
7729 12337764 0855 77993. 8920389 
22300 2795 7765 1418 7800 0946 
7731 3.882357 7766 3.59019 74444kn 
7.732 2915] 17707 2533 ; | 
7733 | 3480 7768 3992 8 | 
7734 4042 7709 305i? | | 
77331 4603{ [7770] a4ziol | 
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7801|3.8921503| [7836|3.8940944| |787113.8960299) 
7802 2059] [7537 1498 | 7872 0851 
7803 261607838 2052] |7873 14034 
7804 317307839 2607 [7874 1954 
7805 32292 2840 32161/7875 2506 
7806|3.8924285| |784113.8943715| [78761 3.8963057 
7807 4842| 7842 4268] |7877 3608 
17808 5398 7843 48227878 4160 
789 3954 7844) 53767879 4711 
2810 8210 7845 5929] 2880 5262 
7811] 3-8927066] |7846]3.8946483{ |7881|3.8965813 
7812, 7622 7847 703717882 6364 
7813 3178 7848 7590] 7883 6915) 
7814 8734/7849 81437884 7466 
7815 9290| 7850 8697 7885 . 
7816 9846 7813.894920 7886 7886 3.8968 868 
78173. 89304017852 9803 789) 9118 
7818 957 7853 3.890356 7888 9669 
7819 1512 7854 99097889 3.897220 
7820] 20658 2835 1462 78900 0770) 
7821]3.8932023| |7856|3.8952015| [789138971320 
7822 31787857 25687892 1871 
7823 3733 7858 3120 7893 2421 
7824 4288 7859 3673] [7894 2971] 
e 
7826] 3.8935398| 78613.895477878963.8974071 
7327 5953] 7862 5330] 17897 4621 
7828 650807863 5883/7898 5171. 
7829 7063] |7864 64357899 5721 
7830] 761807865 6987 7900] 5271 
78313-8938 17278663 8957539] | 
7832 872717867 8091 
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7834 983607869 9195 

78351 3-38940390| 7870 9747 
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3.8976821 7936 3.8996017 7971 3.901128 
73707937 6564] [7972] 5673 

7920] [7938] 7111/7973 6218| 

8469 [7939 7058] [7974 6762 
90191 1/24 9205] [7975|_____7397| 

9568] [7941] 3-8998752] [7975] 3.9017851 
3-8980117| [7942 9299] [7977 $396 
0667 [7943] 98467978 8940 

1216] |7944|3-9000392] [7979] 9485 
12765 2945 99392980 3.202029 

3. 898231479453. 900148679811 0573 
286307947 203217982 1117 
3412 [7948 2579] [7983] 1661 

3960 7949] 31257984 2205 

— 892 225230212288] 2249 
3.898 505879513. 90042 187986 3.9023293 
56067952 47647987 3837 
615507953 53107988 4381 

6703] [7954 5856 7989 4924 
2232 2255 6402 2299458 
3.89 87800 7956 39506945 7991 39026011 
834879570 7494 7992 6555 

8897 [7958 90397993 7098 

9445 [7959] 8585] [7994 7041} 

25| 2223 [7960] 9131/7299 8185 
3. 89905417961 96767996 3-9028728 
1089 7962 3. 901022217997 9271 

1636] 7963 97% [7998] * 
21847964 1313] 17999} 39030357 

2732] |7965|_ 1858 8000 ©0900} 
3.8993279] [7966[3-9012403| 
38277967 2948 | 

43757968 3493 
17934] 4922] 17969 4038 

5469} 17970 4583 2 
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8001 3.903 1443 
8002 1985 
8003 2328 
| 8004 3071 
8005] 3613 
8006| 3.90 34156 
8007 4698 
8008 5241 
{$009 5783 
8010 6325 
801113. 9036867 
„ 
8013 7951 
[8014 8493 
8015 9035 
8016 977 
8017 3. 9040119 
8018 0661 
8019 1202 
$020] 17 
80213. 9042285 
8022 2827 
8023 3368 
8024 3909 
8025 4450 
80261 3.9044992 
8027 5533 
9028 6074 
80299 6615 
$030 7155] 
[8031] 3.9047696 
8032 | 5 
8033 8778 
8034 9318 
8035 9859| 
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8036  3-9050399 
8037 0940 
8038 1480 
8039 2020 
8040 2860 
80413. 9053101 
8042 3641 
8043 4181 
84 4721 
845 — 2250 
8046 3. 9055800 
8047 6340 
8048 6880 
5049 7419 
8050 2959 
18051 | 3.9058498 
8052] 9038 
$053 9577 
8054 | 3.9060116 
8055 0655 
8056|3.9001195 
8057 1734 
8058 2273 
8059 2812 
1 RES | -- 
8061 | 3.9003889 
8062 4428 
$003 4967 
8004] 5505 
8065 6044 
8066 3.9066582 
8067 -— x24 
8068 7059 
8-69 8197 
80% 8735 
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